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FIFTH  ANNUAL  MEETING 

OF   THE 


National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis 


The  fifth  annual  meeting  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  was  held  at  the  New  Willard  Hotel,  Washington, 
D.  C,  on  May  13,  14,  and  15,  1909. 

In  the  absence  of  the  President,  Dr.  Vincent  Y.  Bowditch,  the  First  Vice- 
President,  Mr.  Homer  Folks,  occupied  the  chair  at  the  general  meetings. 

On  the  afternoon  of  Friday,  May  14th,  a  pubUc  meeting  was  held  in  co- 
operation with  the  Washington  Association  for  the  Prevention  of  Tuberculosis 
and  the  Washington  Academy  of  Sciences.  Addresses  were  made  on  that 
occasion  by  Mr.  Homer  Folks,  Chairman,  Right  Honorable  James  Bryce,  Hon. 
Joseph  G.  Cannon,  Dr.  William  Osier,  and  Dr.  William  H.  Welch. 

At  the  opening  meeting  on  Thursday,  May  13th,  following  the  address  of 
the  Vice-President  and  the  report  of  the  Executive  Secretary,  in  accordance 
with  the  regular  procedure  of  the  Association  a  committee  was  appointed  by  the 
chair  to  present  nominations  to  fill  vacancies  in  the  Board  of  Directors,  as 
follows : 

Dr.  Henry  M.  Bracken,  St.  Paul,  Chairman. 

Dr.  WiUiam  C.  White,  Pittsburg. 

Dr.  Charles  R.  Grandy,  Norfolk. 

Mr.  William  H.  Baldwin,  Washington. 

Dr.  Joseph  H.  Pratt,  Boston. 

The  following  Committee  on  Resolutions  was  also  appointed  by  the  chair: 

Dr.  George  M.  Kober,  Washington,  Chairman. 
Dr.  John  S.  Fulton,  Baltimore. 
Dr.  S.  A.  Knopf,  New  York. 
Dr.  Joseph  Walsh,  Philadelphia. 
Mr.  Alexander  M.  Wilson,  Boston. 
II 
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At  the  regular  business  meeting  of  the  Association,  held  on  Friday,  May 
14th,  at  12.30  P.  M.,  the  following  Directors  were  unanimously  elected  for 
terms  of  five  years: 

Dr.  Robert  H.  Babcock,  Chicago. 
Dr.  W.  F.  Drewry,  Petersburg,  Va, 
Mr.  John  M.  Glenn,  New  York. 
Dr.  Edward  G.  Janeway,  New  York. 
Dr.  George  M.  Kober,  Washington. 
Dr.  John  H.  Lowman,  Cleveland. 
Mr.  R.  B.  Mellon,  Pittsburg. 
Dr.  E.  A.  Pierce,  Portland,  Ore. 
Dr.  Joseph  Y.  Porter,  Key  West,  Fla. 
Prof.  W.  T.  Sedgwick,  Boston. 
Dr.  W.  R.  Steiner,  Hartford,  Conn. 
Dr.  Joseph  Walsh,  Philadelphia. 

The  following  resolutions  were  reported  favorably  by  the  Committee  and 
were  unanimously  adopted  by  the  Association: 

Resolved:  That  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis  urges  the  centralization  of  the  health  activities  of  the  United 
States  Government. 

Resolved:  That  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis  hails  with  gratification  the  efforts  of  the  George  Washington 
Memorial  Association  to  provide  in  the  capital  of  the  nation  a  permanent 
home  and  meeting-place  for  the  national,  patriotic,  scientific,  educational, 
literary,  and  art  activities,  including  a  great  hall  and  rooms  for  large  congresses. 

Resolved:  That  the  need  of  such  a  building  was  emphasized  during  the 
International  Congress  on  Tuberculosis,  which  was  held  in  Washington  during 
September  and  October,  1908. 

Resolved:  That  this  Association  indorses  the  project,  and  while  pledging 
cordial  cooperation  also  recommends  the  undertaking  as  worthy  of  popular 
support. 

Whereas,  detailed  knowledge  of  population,  births,  and  deaths  is  a  funda- 
mental need  of  civilized  governments;  and 

Whereas,  the  Government  of  the  United  States,  through  its  Census  Bureau, 
can  furnish  the  necessary  information  concerning  population  only,  the  power 
and  the  duty  of  recording  births  and  deaths  belonging  to  the  States;  and 

Whereas,  the  Government  of  the  United  States  has  assumed  obligations 
to  furnish  to  foreign  governments  authoritative  information  concerning  the 
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deaths  of  aliens  in  this  country,  the  several  States  being  party  to  these  treaty 
obligations,  which  obUgations  the  Government  of  the  United  States  does  not 
discharge,  and  cannot  discharge  except  through  the  proper  exercise  by  the 
States  of  their  reserved  rights;   and 

Whereas,  the  Government  of  the  United  States  has  more  than  once  been 
advised  by  foreign  governments  of  its  default  in  these  obligations,  and  has  more 
than  once  called  the  attention  of  State  governments  to  the  existing  foreign 
obligations;  and 

Whereas,  only  sixteen  of  the  States  are  able  to  furnish  reliable  accounts  of 
current  mortality,  while  none  can  fiirnish  reliable  accounts  of  births;  by  these 
defaults  burdening  their  citizens,  their  courts,  their  boards  of  health,  education, 
charity,  and  labor  with  expensive  and  inferior  substitutes  for  official  and  au- 
thoritative records,  and  by  the  default  in  mortahty  registration,  exposing  the 
Government  of  the  United  States  in  the  role  of  a  defaulter  in  foreign  relations: 
therefore,  be  it 

Resolved,  that  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis  cooperate  with  other  agencies  in  extending  and  strengthening 
the  practice  of  registration  of  deaths  and  births  in  all  parts  of  the  United  States. 


At  a  meeting  of  the  Board  of  Directors  held  on  Friday  afternoon,  May  14th, 
the  following  resolution  was  adopted  by  the  Board : 

It  having  been  demonstrated  that  typhoid  fever,  scarlet  fever,  tuberculosis, 
and  certain  other  infectious  diseases  of  man  may  be  contracted  by  the  use  of 
impure  (infected)  milk,  the  Board  of  Directors  of  the  National  Association  for 
the  Study  and  Prevention  of  Tuberculosis  desires  to  express  its  approval  of  all 
efforts  to  secure  for  the  pubHc  generally,  and  especially  for  children,  a  piore 
milk-supply. 

The  Board  of  Directors,  at  its  meeting  on  May  14th,  elected  the  following 
officers  for  the  ensuing  year: 

Dr.  Edward  G.  Janewav,  New  York,  President. 
Mr.  Edward  T.  Devinei  New  York  I  Vice-Presidents. 
Dr.  Henry  bewail,  Denver  J 

Dr.  Henry  Barton  Jacobs,  Baltimore,  Secretary. 
Gen.  George  M.  Sternberg,  Washington,  Treasurer. 

The  following  Directors  were  elected  to  serve  on  the  Executive  Committee 
for  the  ensuing  year: 
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Mr.  William  H.  Baldwin,  Washington. 
Dr.  Hermann  M.  Biggs,  New  York. 
Mr.  Edward  T.  Devine,  New  York. 
Mr.  Homer  Folks,  New  York. 
Dr.  George  M.  Kober,  Washington. 
Dr.  John  H.  Lowman,  Cleveland. 
Dr.  Joseph  Walsh,  Philadelphia. 

Following  the  meeting  of  the  Advisory  Coimcil  on  the  evening  of  May  13th, 
Dr.  Henry  M.  Bracken,  of  St.  Paul,  was  unanimously  elected  Chairman  of  the 
Advisory  Council  of  the  next  annual  meeting. 


REPORT  OF  THE  TREASURER 


Dr. 

To  balance  on  hand  April  30,  1908 $6,099.71 

"  membership  dues 8,130.00 

"  donations 9,128.87 

"  Knopf  Fund 5,000.00 

"  sale  of  photos,  models,  etc 32.84 

"  sale  of  lantern  slides 88.89 

"  sale  of  Transactions,  etc 88.25 

"  payments  for  local  exhibitions 1,075.00 

"  interest  and  exchange 144-77 

"  refund  of  freight 141 .60 

"  refund  from  International  Congress 400.00 

"  refund  of  traveling  expenses 23.75 

"  discount 2.6;: 


$30,356-3; 


By  expenditures  for  Cr. 

Rent $1,098.21 

Salaries 11,337.38 

Executive  office 2,439.92 

Transactions  Fourth  Annual  Meeting 1,785.11 

Printing  and  stationery 696.72 

Subscriptions  to  "  Outdoor  Life" 846.55 

Lantern  slides 109.20 

Dues  to  International  Association 122.00 

Typewriting  and  mimeographing 29.50 

Furniture  and  office  equipment 56.40 

Reporting  Fourth  Annual  Meeting 106.25 

Expenses  of  exhibitions 4,394.55 

Expenses  of  Publicity  Bureau  and  Research 2,884.87 

Refund  to  International  Congress 100.00 

Storage 65.33 

Auditing  accounts 12.50 

Treasurer's  e.xpenses 3.20 

26,087.69 

Balance  on  hand  April  30,  1909 $4,268.64 

George  M.  Sternberg, 

Treasurer. 

The  National  Association  for  the  Study  New^  York,  May  6,  1909. 

AND  Prevention  of  Tuberculosis, 
105  East  22d  Street,  New  York. 

Dear  Sirs:  In  accordance  with  the  request  of  Dr.  Livingston  Farrand,  Executive 
Secretary,  we  have  made  an  audit  of  the  cash  account  of  the  Treasurer  of  your  Associa- 
tion, for  the  year  ended  April  30,  1909. 

The  following  is  a  correct  summary  of  the  cash  transactions  for  the  year  as  recorded 
in  the  Cash  Book: 

Balance,  May  i,  190S $6,099.71 

Receipts 24,256.62 

^ .  ,  Total $30,356-33 

Disbursements 26,087.69 

Balance,  .^pril  30,  1909 $4,268.64 

Yours  truly, 

(Signed)     Haskins    &  Sells, 

Certified  Public  Accountants. 
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EXECUTIVE  OFFICE  ACCOUNT 


Dr. 

To  balance  on  hand,  April  30,  1908 $568.31 

"   received  from  Treasurer 2,430.92 

Cr. 
By  expenditures  for 

Clerical  assistance $1,207.90 

Postage  and  telegrams 434-8i 

Express,  freight,  etc 91.20 

Stationery  and  office  supplies 1 12.14 

Office  care 19-50 

Furniture 6.50 

Telephone 134-48 

Press  service 75-88 

Traveling  expenses 272.65 

Expenses  Chicago  meeting 139-85 

Exhibition  expenses i55-o8 

Lantern  slides 2.40 

Legal  services 20.00 

Circulars,  reprints,  etc 18.78 

Storage 15.10 


$3,008.23 


2,706.27 
Balance  on  hand  April  30,  1909 $30 1 .96 

Livingston  Farr,\nd, 

Executive  Secretary. 

We  have  examined  the  accounts  of  the  Treastirer  and  Executive  Secretary  and  find 
them  correct. 


Ernest  P.  Bicknell 
C.  O.  Probst,   M.D 


1 

>  Auditing  Committee. 
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REPORT  OF  THE  EXECUTIVE  SECRETARY 

By  Livingston  Farrand,  M.D. 

New  York 


The  annual  report  of  the  Executive  Secretary  has  come  to  have  a  dual 
function — to  present  an  outline  of  the  Association's  work  during  the  year  and 
to  offer  a  survey  of  the  growth  of  the  general  campaign  against  tuberculosis  in 
the  United  States.  The  extraordinary  interest  aroused  by  the  International 
Congress  held  in  Washington  last  autumn  has  borne  fruit  in  an  equally  extra- 
ordinary stimulation  of  activity  in  all  parts  of  the  country,  and  has  rendered 
far  easier  than  it  would  otherwise  have  been  the  task  of  the  Association  in 
those  c^uarters  where  hitherto  little  or  nothing  had  been  done. 

With  its  educational  function  always  in  mind  the  Association  has  continued 
with  success  its  campaign  in  the  South,  and  has  added  during  the  year  the 
States  of  Tennessee,  Alabama,  Florida,  and  Georgia  to  the  list  of  those  in 
which  systematic  work  has  been  accomplished.  During  the  coming  year  it  is 
planned  to  operate  in  the  Carolinas,  in  Mississippi,  and  Louisiana,  and  if  time 
permits  in  certain  others  of  the  neighboring  commonwealths.  Since  the  last 
report  the  Southern  Exhibition  has  visited  eight  of  the  larger  cities  of  the  States 
just  mentioned,  while  short  campaigns  have  been  carried  on  in  nine  smaller 
towns. 

In  the  middle  west  the  second  travehng  exhibition  has  been  operating  in 
Nebraska  and  Kansas  and  preparing  the  way  for  an  approaching  attack  on 
Oklahoma  and  Arkansas.  Twelve  cities  have  thus  been  visited  and  active 
and  permanent  campaigns  established  in  both  the  States  in  question. 

In  January  of  this  year  still  a  third  exhibit  was  prepared  in  the  Spanish 
language  and  sent  to  Porto  Rico,  where  since  that  time  it  has  visited  practically 
every  town  of  importance  in  the  Island  and  has  aroused  a  general  interest  in 
the  tuberculosis  problem.  Thirty-six  places  are  included  in  its  itinerary  and  a 
permanent  exhibit  under  the  auspices  of  the  Porto  Rico  Association  is  being 
organized  as  a  result. 

Publicity. — Of  the  newer  enterprises  inaugurated  during  the  year  the 
Publicity  Bureau  estai:)lished  in  the  office  of  the  National  Association  deserves 
2  17 
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especial  mention.  Through  this  agency  a  regular  bi-weekly  bulletin  of  in- 
formation is  distributed  from  the  office  to  about  5000  newspapers,  covering 
every  State  in  the  Union. 

During  the  last  month  an  arrangement  has  been  completed  with  the  Western 
Newspaper  Union  by  which  it  prints  weekly  short  bulletins  of  tuberculosis 
information  in  4700  weekly  newspapers  supplied  by  its  service.  A  conserva- 
tive estimate  of  the  circulation  reached  by  these  agencies  is  3,000,000  readers 
every  fortnight,  and  the  service  is  being  extended  as  rapidly  as  possible  through 
the  organized  agencies  whose  interest  can  be  engaged. 

Investigations. — An  elaborate  study  of  the  cost  of  sanatorium  and  hospital 
maintenance  is  being  made,  and  while  many  difficulties  are  being  encountered 
in  obtaining  detailed  information,  it  is  hoped  that  the  result  will  contribute 
in  some  degree  to  a  more  uniform  system  of  accounting  in  general  and  a  more 
economical  administration  in  many  institutions  where  reforms  in  that  direction 
are  greatly  needed. 

The  lack  of  available  information  as  to  the  tuberculosis  mortality  in  many 
of  our  cities  has  led  the  Association  to  investigate  this  point  also.  All  cities 
in  the  United  States  with  populations  of  30,000  and  over  are  being  studied,  and 
their  records,  so  far  as  possible,  for  seven  different  years,  covering  the  period 
from  1885  to  1908,  are  being  tabulated. 

While  it  is  notorious  that  in  most  of  our  cities  these  official  records  are  un- 
trustworthy, they  remain  the  only  basis  of  information  which  we  have,  and  even 
such  as  they  are  have  hitherto  been  unavailable  in  comparable  form. 

In  this  connection  it  should  be  noted  that  a  special  committee  of  the  Na- 
tional Association  has  been  appointed  to  consider  ways  and  means  of  procur- 
ing more  complete  and  more  accurate  vital  statistics,  especially  in  those  States 
now  outside  the  registration  area. 

Still  another  study  is  rapidly  approaching  completion.  With  the  growth 
of  the  movement  for  special  sanatorium  and  hospital  establishment  there  has 
developed  a  constant  call  for  some  publication  dealing  with  types  of  construc- 
tion. To  meet  this  need  a  special  committee  has  been  appointed  to  prepare  a 
pamphlet  describing  briefly  a  selected  number  of  proved  sanatoria,  hospitals, 
administration  buildings,  tents,  and  sleeping  porches  which  can  be  sent  to 
committees  and  individuals  charged  with  the  responsibility  of  building  such 
institutions  in  regions  where  practical  information  is  not  readily  available. 

In  collecting  material  for  this  publication  the  more  elaborate  architects' 
plans  and  drawings  are  being  brought  together  in  the  ofiice  and  will  be  held 
available  for  those  who  wish  to  study  them  in  detail. 

Publication. — The  publications  of  the  year  include  the  volume,  "  Campaign 
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against  Tuberculosis  in  the  United  States,"  issued  in  September  last  at  the 
time  of  the  Sixth  International  Congress,  and  the  annual  volume  of  Transac- 
tions, both  of  which  have  been  sent  to  all  members  of  the  Association. 

The  activity  of  the  educational  campaign  as  well  as  the  special  studies  and 
publications  now  under  way  have  been  made  possible  largely  by  the  constant 
cooperation  of  the  Russell  Sage  Foundation,  to  which  our  sincerest  acknowl- 
edgments are  due. 

By  the  generous  gift  of  Dr.  S.  A.  Knopf  a  special  effort  to  enlarge  the  As- 
sociation has  been  made,  and  as  a  result  600  new  members  have  been  added, 
making  the  membership  at  this  date  2107,  and  a  strenuous  effort  will  be  made 
to  increase  this  number  to  at  least  3000  by  the  time  of  the  next  annual  meeting. 

The  General  Campaign. — Of  more  general  interest  is  the  growth  of 
the  organized  movement  in  the  country  during  the  year,  and  to  any  one  not 
constantly  in  touch  with  the  various  activities  the  figures  are  apt  to  prove 
surprising. 

Associations. — Of  special  associations  and  permanent  committees  for  the 
prevention  of  tuberculosis  no  less  than  136  have  been  established  during  the 
year  just  past,  bringing  the  total  number  now  in  correspondence  with  the  Na- 
tional Association  to  290,  an  increase  of  nearly  100  per  cent,  in  twelve  months, 
and  when  compared  with  the  32  in  existence  three  and  one-half  years  ago  the 
figure  affords  an  admirable  index  of  the  development  of  intelligent  interest 
in  the  crusade. 

Dispensaries. — The  establishment  of  special  tuberculosis  dispensaries,  to 
which  attention  was  called  a  year  ago  as  one  of  the  most  striking  plans  of  the 
campaign,  has  continued  with  unabated  rapidity  since  that  time.  Eighty- 
five  new  dispensaries  have  been  opened  during  the  year,  making  the  total 
number  in  the  United  States  222.  Of  these,  it  is  true,  one-half  are  in  Penn- 
sylvania, but  the  proportionate  rate  of  increase  holds  good  for  the  rest  of  the 
country. 

Sanatoria  and  Hospitals. — Of  tuberculosis  sanatoria  and  hospitals  86 
have  been  opened  during  the  year,  or  definite  and  final  provision  made  for 
their  opening  in  the  immediate  future.  This  brings  the  total  number  of  such 
institutions  now  in  operation  to  298,  and  has  increased  the  bed  capacity  to 
over  15,000,  a  gain  of  300,  with  provision  for  a  much  larger  increase  in  the 
near  future. 

Legislation. — Still  another  striking  advance  has  been  made  in  a  funda- 
mental line  of  activity,  viz.,  legislation.  Without  entering  into  details,  an 
idea  of  the  extent  can  be  gathered  from  the  fact  that  of  thirty-nine  legislatures 
in  session  during  the  past  winter,  tuberculosis  bills  have  been  before  thirty- 
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three  and  passed  in  the  majority  of  instances.  These  bills  range  from  com- 
prehensive registration  acts,  to  which  the  Association  has  given  particular 
attention,  to  those  enabling  counties  and  towns  to  establish  local  sanatoria 
and  hospitals  under  public  auspices.  Especially  interesting  has  been  the  suc- 
cessful effort  in  many  States  to  obtain  increased  appropriations  for  State  Boards 
of  Health  to  cany  on  anti-tuberculosis  propaganda  along  modern  lines. 

Such,  in  brief,  have  been  the  developments  of  the  year  just  past,  and  with 
each  day  marked  by  some  new  advance,  it  would  seem  reasonable  to  hope  that 
a  not  distant  future  will  see  the  United  States  with  an  anti-tuberculosis  equip- 
ment commensurate  in  some  degree  with  the  appalling  conditions. 


ADDRESS  OF  THE  VICE-PRESIDENT 


By  Mr.  Homer  Folks 

New  York 


It  is  a  matter  of  very  great  regret  to  every  member  of  this  Association  that 
our  President,  Dr.  Bowditch,  is  detained  by  illness,  and  will  be  unable  to 
attend  any  of  our  sessions  at  this  meeting.  At  the  opening  of  the  annual 
meeting  there  is  scheduled  what  is  called  a  President's  Address,  and  it  has 
fallen  to  the  lot  of  the  Vice-President,  under  the  direction  of  the  Board  of 
Directors,  to  undertake  that  order  of  business.  I  have  no  formal  remarks  to 
make  which  would  be  in  the  slightest  degree  worthy  of  the  title  of  President's 
Address,  or  even  of  Vice-President's  Address. 

One  subject  has  occurred  to  me  as  a  possible  matter  for  consideration  at 
the  opening  of  this  particular  annual  meeting.  A  year  ago,  when  we  met  in 
Chicago,  we  were  looking  fonvard  to  the  great  International  Congress  which 
was  to  convene  before  our  next  annual  session.  Those  of  us  who  were  laymen 
looked  forward  to  that  Congress  with  the  vague  hope  that  possibly  some  new 
and  starding  fact  might  be  made  known,  which  would  have  a  marked  bearing 
upon  the  general  lines  of  our  campaign  against  tuberculosis.  We  were  hoping 
that  some  scientific  discovery  might  be  made  known,  or  that  the  decisive 
word  might  be  said  in  regard  to  the  relations  of  bovine  and  human  tuberculosis. 
The  Congress  met,  the  wonderful  exhibition  was  brought  together,  members 
came  from  all  over  the  world;  but  no  new  scientific  discovery  was  made  known 
which  was  of  great  import  or  had  a  marked  bearing  upon  the  lines  of  our 
campaign.  Nevertheless,  as  a  layman,  looking  back  on  that  Congress,  there 
was  one  fact  which  gradually  assumed  greater  and  greater  importance  as  the 
discussions  progressed,  as  the  exhibits  were  studied,  and  as  we  chatted  with 
one  another  in  the  hotel  corridors.  This  one  fact,  which  gradually  assumed 
such  unexpected  importance,  was  not  a  new  proposition,  but  it  assumed  new 
meaning  and  importance.  I  refer  to  the  hospital  provision  for  intermediate 
and  advanced  cases  of  tuberculosis  as  perhaps  the  most,  certainly  one  of  the 
most,  effective  means  of  preventing  infection.  I  need  not  enter  into  the  cir- 
cumstances and  considerations  which  seemed  to  lead  the  muids  of  so  many  to 
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that  conclusion;  but  the  fact  is  clear  that  gradually  the  members  of  the  Con- 
gress did  settle  on  that  as  the  great  result  of  the  International  Congress. 

May  I  take  just  a  moment  to  discuss  how  far  we  have  gone  in  this  matter  of 
hospital  provision  for  this  class  of  tuberculous  patients,  how  much  still  re- 
mains to  be  done,  and  whether  or  not  the  task  is  a  practicable  one — in  other 
words,  how  big  a  job  we  have  on  our  hands  ?  What  remains  to  be  done  in 
order  to  secure  something  like  adequate  hospital  provision  ?  It  happens  from 
time  to  time  in  every  community  which  undertakes  to  provide  hospital  care 
that  it  must  form  some  estimate  or  measurements  of  its  need.  I  have  no 
doubt  that  we  have  all  undertaken  at  one  time  or  another  to  give  advice,  for 
better  or  for  worse,  to  local  authorities  as  to  how  many  hospital  beds  for  pa- 
tients with  tuberculosis  should  be  provided  to  make  a  reasonable,  creditable, 
and  adequate  provision  for  that  locality.  I  have  hit  upon  a  working  basis  for 
present  conditions  which  I  think  answers  the  purpose,  namely,  that  the  number 
of  immediately  available  beds  should  equal  one-half  the  number  of  deaths  an- 
nually from  tuberculosis.  This  I  think  will  do  as  a  fair  starting-point.  It  is 
evident  that  not  all  persons  dying  from  tuberculosis  will  need  or  accept  hos- 
pital care;  many  of  them  are  able  to  provide  for  themselves  adequately  and 
properly.  Others  will  not  accept  hospital  provision.  Others  again,  for  the 
present  at  least,  will  not  learn  of  their  condition  or  of  the  possibility  of  securing 
hospital  care  until  they  are  less  than  a  year  removed  from  a  fatal  termination. 
I  think  therefore  that  if  each  community  will  secure  for  itself  the  possibility 
of  one  year's  care  for  one-half  of  the  persons  dying  in  that  community  from 
tuberculosis,  they  will  have  made  reasonable  provision  for  the  needs  of  such 
patients,  so  far  as  oiu:  present  diffusion  of  intelligence  is  concerned.  There 
being  about  157,000  deaths  from  tuberculosis  annually  in  the  United  States, 
as  estimated  by  the  Census  Department,  it  would  appear  that  we  require  at 
least  80,000  beds  for  persons  suffering  from  tuberculosis,  not  including,  of 
coiu-se,  those  already  provided  in  sanatoria  for  the  incipient  cases.  Against 
that  need,  which  we  may  refer  to  as  the  minimum  requirement,  we  have  at 
present  a  total  bed  provision  for  all  kinds  of  tuberculosis,  as  nearly  as  can  be 
estimated,  of  about  15,000  beds:  of  these,  probably  not  more  than  from  5000 
to  7000  would  be  for  the  moderate  or  advanced  cases.  There  yet  remain  to 
be  provided,  to  meet  even  that  minimum  standard,  something  like  75,000  beds. 
That  number  sounds  rather  large,  but  if  we  apply  that  measurement  to  any 
particular  State  or  locality,  I  think  it  will  be  seen  at  once  to  fall  within  the 
range  of  things  that  we  can  recommend  and  urge  as  being  practicable,  and 
much  less  formidable  than  many  things  that  are  constantly  being  taken  up  in 
other  lines,  of  little  importance  as  compared  with  this.     If  we  apply  this  rule 
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to  the  State  of  New  York,  estimating  the  number  of  beds  necessary,  and  de- 
ducting from  that  the  number  already  available,  it  would  appear  that  about 
$2,700,000,  in  round  figures,  would  provide  the  State  of  New  York  with  a 
number  of  beds  equal  to  one-half  the  number  of  deaths  from  tuberculosis 
annually  in  that  State,  and  the  annual  cost  of  their  maintenance  would  be 
about  $2,300,000.  It  so  happens  that  the  Governor  of  the  State  of  New  York 
now  has  before  him  two  new  propositions  involving  large  expenditure  of  State 
funds.  One  involves  incurring  a  public  debt  of  $6,000,000  for  the  building 
of  a  canal  for  the  benefit  of  a  particular  part  of  the  State.  It  is  proposed  to 
spend  twice  as  much  money  for  the  improvement  of  this  particular  canal  as 
would  be  sufiicient  to  make  adequate  hospital  provision  at  this  moment  for 
intermediate  and  advanced  cases  of  tuberculosis  throughout  the  State  of  New 
York.  The  second  proposition  before  the  Governor  is  to  provide  for  the  pay- 
ment of  a  pension  derived  from  taxation  to  veterans  of  the  Civil  War.  This 
is  to  be  in  addition  to  the  pension  they  already  receive  from  the  Federal  Govern- 
ment, and  the  amount  involved  in  this  scheme  is  almost  exactly  equal  to  that 
which  would  be  required  for  one  year's  maintenance  of  the  number  of  beds 
that  would  be  necessary  for  one-half  of  those  who  die  annually  in  the  State 
from  tuberculosis.  These  figures,  I  think,  demonstrate  rather  conclusively 
that  it  is  quite  within  the  range  of  practical  things  to  secure  adequate  hospital 
provision  for  this  class  of  patients. 

Looking  back,  therefore,  on  the  work  of  the  International  Congress,  we 
can  say  that  while  no  new  scientific  discovery  was  made  known,  yet  in  the 
deliberations  of  that  Congress  the  lines  of  our  campaign  were  reexamined, 
they  were  pronounced  sound  and  good,  and  fresh  emphasis  was  laid  on  the 
importance  of  securing  adequate  hospital  provision  for  tuberculous  patients, 
which  is  an  entirely  practicable  measure.  It  now  remains  for  us  at  this  session 
to  issue  the  call,  "  Full  speed  ahead !" 


ADDRESS 
By  Right  Hon.  James  Bryce 


I  OWE  you  an  apology  for  presuming  to  appear  at  all  on  this  platform  in 
the  capacity  of  a  speaker  on  the  subject  that  brings  us  together,  because  I 
have  no  scientific  knowledge  regarding  it.  I  am  here  only  to  bring  to  you  the 
greetings  of  the  people  of  Great  Britain  and  Ireland,  and  their  good  wishes  on 
the  admirable  object  which  is  the  cause  of  your  meeting.  Those  greetings 
will  be  better  given  on  behalf  of  the  medical  profession  and  the  universities  of 
Great  Britain  by  the  very  distinguished  physician  who  will  address  you  from 
this  platform  later,  and  whom  you  very  well  knew  in  this  country  before  he 
was  called  to  fill  the  Regius  chair  at  the  University  of  Oxford.  It  is  for  me 
to  speak  for  that  outside  circle  who  are  profoundly  interested  in  the  work  of 
your  Association,  and  who  desire  to  express  their  sympathy  with  the  great 
effort  that  is  being  made  by  the  medical  profession  to  grapple  with  this  scourge. 

In  the  progress  that  science  has  made  in  the  last  half  century  there  is  no 
branch  that  has  made  greater  advances  and  there  is  none  in  which  we  feel  such 
a  grateful  interest  as  that  of  medicine  and  surgery,  and  this  is  all  the  more 
surprising  and  unexpected  because  it  was  not  until  the  eighteenth  or  perhaps 
even  the  nineteenth  century,  after  drifting  along  for  many  hundreds  of  years, 
that  it  began  to  make  real  and  striking  advances.  Doubtless  there  were 
many  valuable  discoveries  of  an  isolated  character  before  that  time,  the  greatest, 
perhaps,  Harvey's,  of  the  circulation  of  the  blood;  but  still,  generally  speaking, 
we  can  remember  how  far  from  what  you  now  hold  the  right  line  many  of  the 
medical  practitioners  of  seventy  years  ago  were.  That  is  a  thing  for  which  we 
are  profoundly  grateful,  that  modern  science  has  proved  itself  so  effective,  and 
these  common  efforts  of  mankind  in  the  cause  of  science  are  one  of  the  strongest 
links  that  bind  different  nations  together.  The  men  of  science  belong  to  no 
one  country,  but  rather  to  all  countries:  their  discoveries  are  made  for  the 
benefit  of  all.  The  men  of  science  are  a  stronger  link  in  the  union  of  nations 
than  even  the  men  of  letters,  because  there  are  some  men  of  letters  who  use 
their  pen,  not  for  the  purpose  of  promoting  friendship,  but  rather  to  sow 
distrust  and  suspicion  between  different  nations.     No  man  of  science  ever 

24 


JAMES    BRYCE  25 

used  his  gifts  and  knowledge  for  any  such  unworthy  purpose.  His  first  duty 
is  to  truth  and  humanity,  and  he  feels  inspired  with  the  thought  that  it  is  for 
all  humanity  that  he  is  laboring. 

We  have  a  particular  admiration  for  the  men  of  science  who  are  engaged  in 
the  profession  of  healing.  We  admire  them  for  a  great  many  things;  for 
their  patient  devotion,  for  their  many  acts  of  humanity,  and  for  the  unpaid 
help  they  give  the  poor.  We  are  struck  by  the  way  the  medical  profession  is  so 
entirely  absorbed  in  its  professional  duties,  and  in  its  great  desire  to  promote 
human  health  and  welfare,  that  it  entirely  forgets  its  own  interests  in  the  matter. 
All  other  professions  are  interested  in  the  occupations  by  which  they  Hve,  in 
those  things  upon  which  their  livelihood  depends,  but  in  that  respect  the  medical 
profession  is  in  a  different  and  very  peculiar  position.  It  lives  on  disease,  but 
its  members  do  not  show  that  feeling  of  tenderness  toward  disease  that  one 
might  expect.  They  do  not  regard  disease  as  an  agreeable  customer  which 
must  be  encouraged,  as  a  manufacturer  encourages  a  taste  for  the  goods  he 
produces,  but  rather  as  an  enemy  who  is  to  be  pursued  and  harried  and  re- 
morselessly chased  and  routed  until  he  is  driven  off  the  field  entirely.  In 
that  respect  it  is  unlike  any  other  profession.  I  have  noticed  that  many  of  my 
medical  friends  have  watched  the  decline  of  the  death-rate  from  certain  diseases, 
as  well  as  the  general  death-rate  in  the  cities  where  such  statistics  are  recorded, 
with  as  keen  a  satisfaction  as  they  would  observe  the  drop  in  a  patient's  tem- 
perature; and  yet  the  more  they  decrease  the  death-rate,  the  more  they  are 
destroying  a  living  for  themselves,  so  disinterested  is  the  spirit  in  which  they 
pvirsue  their  work.  That  is  the  spirit  in  which  this  fight  against  tuberculosis 
has  been  carried  on.  Tuberculosis  has  been  in  past  times  one  of  the  most 
wide-spread  and  terrible  diseases  which  has  afiflicted  mankind,  and  yet  it  has 
now  been  discovered  by  modern  researches  that  it  is  most  amenable  to  pre- 
ventive and  curative  treatment.  That  is  the  result  entirely  of  the  researches 
that  have  taken  place  within  the  past  thirty-five  years.  The  results  obtained 
have  really  been  very  remarkable.  I  came  across  a  statement  the  other  day 
regarding  the  reduction  of  the  death-rate  from  tuberculosis  in  Germany; 
I  remember  that  the  fall  was  something  like  14  per  cent,  in  three  years,  which, 
if  you  take  into  consideration  the  size  of  the  country,  is  very  remarkable. 

I  have  with  me  some  figures  regarding  tuberculosis  for  two  cities  in  Scot- 
land, which  I  will  take  this  opportunity  of  giving,  although  I  have  no  doubt 
that  far  more  conclusive  figures  will  be  given  by  others.  Scotland  was  a  coun- 
try which  suffered  severely  from  tuberculosis,  and  some  ten  or  twelve  years  ago 
the  medical  staff  of  the  public  health  department  and  the  medical  societies 
awoke  to  the  vastness  of  the  evil.     Remedial  measures  were  thereupon  taken 
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with  great  energy,  and  within  ten  years  a  material  reduction  in  the  death-rate 
has  taken  place.  In  Glasgow,  with  its  overcrowded  poor  population,  the 
death-rate  from  tuberculosis  fell  in  the  ten  years  from  1896  to  1906  from 
20.3  per  10,000  population  to  15.6  per  10,000,  and  in  Edinburgh  during  the 
same  period  from  19  to  11  per  10,000;  that  is,  a  reduction  of  42  per  cent.  As 
the  result  of  this  energetic  work,  Scotland  promises  before  long  to  become 
almost  practically  exempt  from  tuberculosis.  That  is  great  encouragement  to 
those  in  other  parts  of  the  world  who  are  endeavoring  to  grapple  with  this 
plague. 

There  was  another  country  that  was  even  worse  off  than  Scotland,  and 
that  was  Ireland.  The  deaths  from  tuberculosis  there  were  enormous;  I 
have  forgotten  the  exact  figures,  but  they  were  appalling.  Three  years  ago, 
during  my  service  as  Chief  Secretary  for  Ireland,  my  attention  was  called  to 
these  figures,  and  we  circulated  all  over  the  country  leaflets  and  placards  calling 
the  attention  of  the  people  to  the  simple  measures  within  their  own  reach  to 
check  the  inroads  of  the  disease.  With  the  efficient  aid  of  the  local  authorities, 
and  with  the  assistance  of  philanthropic  bodies,  the  evil  is  now  being  grappled 
with  effectively,  and  as  a  result  the  death-rate  has  been  substantially  reduced. 
I  trust  that  within  another  year  or  two  the  death-rate  from  tuberculosis  in 
Ireland  will  be  almost  as  low  as  it  is  now  in  Scotland. 

There  are  many  agencies  that  may  be  employed  to  aid  in  this  purpose. 
Only  to  two  of  them  will  I  refer,  because  they  are  matters  which  do  not  depend 
upon  the  medical  profession  altogether,  but  upon  the  action  of  all  good  citizens, 
and  in  which  all  of  us  may  take  some  share.  One  of  these  is  the  better  housing 
of  the  poor.  In  New  York  and  Philadelphia  and  in  other  large  cities  efforts 
are  being  made  to  improve  the  surroundings  of  the  tenement-house  dwellers, 
and  to  place  on  the  statute-books  regulations  which  forbid  selfish  and  grasping 
landlords  from  overcrowding  their  buildings.  That  is  a  matter  in  which  a 
great  deal  can  be  accomplished  by  legislation,  and  I  am  glad  you  have  here  on 
the  platform  to-day  the  veteran  and  experienced  statesman  in  whose  hands, 
perhaps  more  than  in  those  of  any  one  man,  lies  the  progress  of  legislation  in 
this  country,  and  I  am  confident  that  any  legislation  which  has  for  its  object 
the  improvement  of  the  environment  of  the  poor  will  have  the  sympathy  of 
Speaker  Cannon. 

Another  way  in  which  we  can  all  take  a  part  in  this  work  is  by  trying  to 
provide  plenty  of  playgrounds  and  open  spaces  in  our  cities.  Even  here  in 
Washington  there  is  a  great  want  for  such  playgrounds  and  gardens  attached 
to  the  schools,  where  the  people,  and  especially  the  children,  can  enjoy  them- 
selves in  the  open  air,  although  we  are  much  better  provided  with  them  here 
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than  are  the  residents  of  many  other  cities.  In  every  large  city  there  should  be 
a  playground  within  every  half  square  mile  in  which  the  children  can  disport 
themselves.  The  children  in  our  modern  cities  are  largely  forced  to  live  in 
crowded  places,  and  that  is  particularly  the  case  during  that  part  of  the  year 
when  they  could  perfectly  well  be  in  the  open  air  and  enjoy  active  exercise. 
As  it  is,  they  are  obliged  to  remain  indoors,  usually  breathing  a  foul  atmosphere, 
for,  unfortunately,  in  the  poorer  classes  many  have  contracted  the  habit  of 
keeping  doors  and  windows  shut,  so  that  bad  air  accumulates,  and  if  there  is 
any  possibility  of  infection,  it  is  more  liable  to  take  place  in  such  surroundings. 
As  a  part  of  this  campaign  against  ill  health  and  tuberculosis,  no  factor  is 
more  important  than  that  people  should  spend  as  much  time  as  possible  in 
the  open  air.  These  efforts  at  improvement  are  things  in  which  we  can  all 
take  part,  but,  of  course,  the  greater  part  of  the  work  must  be  done  by  the  men 
of  science  themselves.  They  must  prescribe  the  laws  and  regulations  which 
should  be  passed  for  the  prevention  of  disease;  they  must  pursue  their  re- 
searches into  bacteriology,  and  into  the  remedies  that  can  be  applied  and  which 
have  been  so  successfully  employed  in  recent  years.  In  this  connection  I 
cannot  refrain  from  congratulating  you  on  the  splendid  example  physicians 
of  the  United  States  and  army  officers  have  given  you  of  what  can  be  done  by 
efficient  scientific  and  administrative  work  in  getting  rid  of  a  deadly  disease. 
When  you  expunged  yellow  fever  from  Cuba  you  did  one  of  the  finest  things 
that  has  ever  been  accomplished  in  scientific  history.  To  rid  the  island  of 
Cuba  of  the  stegomyia  fasciata  was  a  greater  achievement  than  to  have  de- 
stroyed all  the  poisonous  snakes  and  animals  in  the  North  and  South  American 
continents.  By  doing  it,  you  set  an  example  which  all  other  nations  should 
follow  in  order  to  get  rid  of  these  terrible  diseases. 

Therefore,  if  I  may  speak  for  my  own  country,  we  wish  most  heartily 
success  to  you,  the  physicians  and  surgeons  of  the  United  States,  and  to  the 
philanthropic  citizens  who  are  associated  with  you  in  the  efi'orts  you  are  making 
for  the  common  good  of  humanity. 


ADDRESS 
By  Hon.  Joseph  G.  Cannon 


I  WANT  to  thank  you  for  the  courtesy  of  the  invitation  to  be  present  with 
you  to-day.  When  I  saw  that  Dr.  Osier's  name  was  on  the  list  of  speakers, 
I  drew  myself  up  and  said,  I  am  glad,  because  I  am  of  the  age  of  sixty -one  and 
I  will  shake  my  fist  at  him. 

It  is  a  trite  saying  that  the  supply  is  according  to  the  demand.  That  is 
true  in  the  material  world;  it  is  true  from  the  standpoint  of  dollars  and  cents; 
it  is  true  from  the  standpoint  of  legislation;  it  is  true  as  to  science  in  all  its 
branches.  The  supply  is  according  to  the  demand,  and  the  demand  comes,  in 
a  broad  sense,  from  the  hand  that  necessity  lays  upon  civilization. 

I  do  not  know  much  about  tuberculosis ;  in  fact,  I  do  not  know  much  about 
anything,  but  in  the  progress  of  civilization,  or,  to  put  it  in  another  way,  of 
the  human  race,  you  will  find  that  what  may  be  apt  to-day  would  not  have  been 
apt  a  generation  ago,  or  would  perhaps  have  been  inapt  a  generation  ago. 
The  little  I  have  to  say  to  you  will  be  said,  not  from  what  I  have  learned  from 
reading  or  speaking,  but  from  what  I  have  discovered  in  looking  through  a 
gimlet-hole,  so  to  speak,  at  the  universe.  The  universe  to  me,  as  for  every 
other  unit  on  earth,  is  that  which  is  within  the  range  of  vision,  gazing,  figura- 
tively speaking,  through  a  gimlet-hole. 

I  once  was  young,  and  I  am  now  said  to  be  by  my  friends  or  by  my  enemies, 
as  they  happen  to  see  it,  an  old  patriarch,  an  old  soldier,  an  old  wise  man,  or 
an  old  devil — most  of  them  the  latter.  I  have  come  in  contact  with  the  prog- 
ress of  the  race  for  the  past  threescore  and  ten  years.  It  was  quite  a  different 
problem  that  we  had  to  deal  with  on  the  Wabash  in  the  '40's  and  '50's  from 
what  we  have  on  the  Wabash  now.  Now  they  prescribe  for  those  who  are 
threatened  with  tuberculosis  open  air,  exercise,  good  diet,  and  absence  of 
worry — above  all,  absence  of  worry.  There  is  an  old  Irish  maxim  that  worry 
will  kill  a  cat;  and  as  a  cat  has  nine  lives  and  worry  will  kill  it,  what  will  it 
do  to  the  human  animal  ? 

Sixty  years  ago,  before  the  arrival  of  the  railroad,  we  had  plenty  of  fresh 
air  on  the  Wabash  and  everywhere  on  the  frontier.     You  did  not  have  to 
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construct  open  porches  in  those  days.  The  snow  sifted  in  between  the  clap- 
boards and  covered  you  before  the  time  for  arising  came,  and  you  were  for- 
tunate if  you  escaped  a  splinter  as  you  jumped  out  of  bed  when  the  cry  came 
to  get  up  and  make  a  fire.  Oh!  but  it  was  cold.  There  were  no  bath-tubs  in 
those  times.  No  man  of  the  age  of  twenty  when  I  was  twenty  ever  met  with  a 
bath-tub.  It  was  the  running  stream  in  summer,  and  in  the  winter  the  snow- 
bank, in  which  you  could  roll  over  and  then  enjoy  the  magnificent  reaction 
when  it  came.  Therefore,  those  who  did  not  die  under  the  operation  of  the  law 
of  the  survival  of  the  fittest  were  apt  to  escape  tuberculosis. 

The  old-style  physician  did  not  know  much  of  surgery.  Perhaps  he  did 
not  know  a  great  deal  of  medicine,  but  yet  he  knew  that  when  the  second  con- 
gestive chill  from  malaria  came  it  meant  death  unless  he  gave  you  ten  grains  of 
calomel,  and  ten  grains  of  jalap,  and  a  good-sized  dose  of  castor  oil,  followed 
by  twenty  grains  of  quinine  when  quinine  was  worth  $4.00  an  ounce. 

Then  the  railroads  came.  The  forests  were  cut  away  to  make  room  for 
the  fields  of  corn  and  wheat.  Now  we  have  gone  far  beyond  the  railroads. 
The  country  has  been  developed.  New  and  serious  problems  have  sprung 
up.  I  praise  you  in  your  attempt  to  prevent  disease.  In  your  efforts  that 
each  unit  of  the  coming  generation  may  grow  into  magnificent  manhood  and 
womanhood,  more  worthy  to  perpetuate  the  species,  I  bid  you  God-speed. 
I  do  not  discourage  you  when  you  say  that  you  will  take  the  imperfect,  the 
abnormal,  and  do  the  best  you  can  for  them.  The  strong  can  take  care  of 
themselves,  but  those  with  defective  spines,  the  lame,  those  with  inherited  ten- 
dencies to  disease,  those  aflBicted  with  mental  weakness — Oh!  how  the  heart 
of  the  parent  protects  the  weakest. 

The  great  mission  of  the  medical  profession,  as  I  see  it,  and  that  which  deserves 
the  cooperation  of  all  of  us,  is  to  prevent  disease.  I  believe  that  the  child  is 
viable  at  the  age  of  five  months— viable  through  the  aid  of  an  incubator;  but 
in  spite  of  that  I  would  not  vote  for  an  appropriation  for  incubators,  although 
probably  by  that  method  we  might  save  one  life  in  a  hundred.  Nature's  laws 
are  universal  in  their  application,  and  they  would  destroy  a  human  animal  as 
quickly  as  they  would  destroy  the  life  of  a  mosquito.  We  must  reckon  with 
the  laws  of  nature.  Therefore,  I  praise  you  and  commend  you  when  you  work 
toward  the  uplifting  of  the  race,  to  render  it  more  virile  by  the  prevention  of 
this  disease.  Go  as  far  as  you  can;  go  to  the  farthermost  portion  of  the  earth, 
calling  this  the  center,  if  you  please,  and  you  will  find  the  same  laws  oper- 
ating there  that  are  operating  here.  That  man  is  a  philanthropist,  that  man 
is  a  Christian,  that  man  is  a  scientist,  that  man  is  a  physician,  who  understands 
the  operation  of  nature's  laws— that  they  are  as  cruel  as  fate— and  who  reaches 
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out  to  put  the  human  unit  into  the  best  possible  condition  to  withstand  the 
operation  of  those  laws.  To  that  end,  let  us  by  all  means  have  plenty  of  play- 
grounds in  the  great  centers  of  population,  so  that  the  people  can  have  a  suffi- 
cient supply  of  oxygen. 

In  all  great  movements  for  the  uplifting  of  humanity,  and  especially  in  a 
movement  of  this  kind,  society  must  travel  hand  in  hand  with  hope  and  faith. 
If  you  take  away  hope  from  a  man  who  is  diseased,  he  will  surely  die.  It  is 
hope  that  is  eternal;  it  is  one-half  your  cure,  and  it  is  your  mission  to  aid 
nature,  and  not  rim  counter  to  it.  That  idea  popped  into  my  head  because 
my  father  was  a  country  doctor,  and  one  day  I  found  my  mother  engaged  in 
rolling  out  a  lump  of  wheaten  dough,  cutting  it  into  small  slivers,  and  then 
forming  these  into  pills.  I  asked  her  what  she  was  making,  and  she  replied 
that  she  was  going  to  bake  these  pills,  and  that  my  father  was  going  to  give 
them  to  old  Mr.  Johnson,  because,  she  said,  "  he  thinks  he  is  sick  and  wants  to 
take  medicine,  and  these  bread  pills  will  do  him  no  injury." 

There  are  many  problems  underlying  civilization  that  still  await  solution. 
You  have  one  to  deal  with  here.  The  legal  profession  has  its  problems,  scien- 
tists another,  and  so  it  goes  on.  The  real  scientists  among  you  serve  a  good 
purpose.  Whoever,  by  investigation  or  experiment,  delving  into  nature's 
laws,  brings  forth  additonal  knowledge  to  the  race,  is  a  benefactor  of  the  race. 
May  your  arms  be  strengthened  and  your  minds  be  clear,  but  you  must  be 
always  patient  and  watchful.  "Not  every  one  that  saith,  Lord,  Lord,  shall 
enter  into  the  Kingdom,  but  he  that  doeth  the  will  of  the  Father." 

There  are  scientists  and  alleged  scientists,  and  there  are  physicians  and 
there  are  what  you  call  quacks.  Do  not  be  too  ready  to  reject  those  who  try 
to  enter  your  ranks.  Do  not  make  it  too  expensive  and  difficult  for  the  legis- 
lators to  provide  for  scientific  experiments  and  progress.  You  will  sometimes 
find  that  the  scientist,  so  called,  does  not  belong  to  the  ranks  of  true  scientists 
at  all,  and  is  living  not  in  the  sweat  of  his  face,  but  in  the  sweat  of  his  deceit  at 
the  public  expense.  Do  not  tolerate  such  men  in  your  ranks,  and  again  I  say, 
do  not  make  it  too  expensive  for  the  legislator  to  accede  to  your  requests.  If 
he  at  times  fails  to  do  so,  and  if  he  is  not  always  as  responsive  and  generous 
as  you  think  he  ought  to  be,  deal  gently  with  him,  and  bear  in  mind  that  much 
of  his  time  is  spent  in  sifting  truth  from  pretense. 


ADDRESS 

By  William  Osler,  M.D. 

Oxford 


I  CONGRATULATE  this  country  on  the  remarkable  success  which  the  Na- 
tional Association  for  the  Study  and  Prevention  of  Tuberculosis  has  had.  I 
attribute  it  in  large  part  to  its  mode  of  organization — not  making  it  a  purely 
professional,  but  partly  a  public  and  partly  a  professional  organization.  This 
is  not  a  battle  of  the  doctors  alone,  but  of  the  whole  community.  We  have 
with  us  in  this  fight  many  competent  laymen  and  highly  trained  students  of 
sociology,  such  as  our  Chairman,  and  I  know  that  our  Executive  Secretary, 
Dr.  Livingston  Farrand,  has  been  largely  instrumental  in  achieving  the  great 
success  that  has  thus  far  attended  our  efforts.  We  are  greatly  indebted  to 
him  for  the  work  he  has  done. 

Now,  let  us  see  just  what  has  been  done:  Three  things.  First,  the  public 
has  been  awakened.  When  I  spoke  here  on  this  subject  four  years  ago,  I 
compared  the  public  to  a  person  who  had  just  got  out  of  bed  and  who  was 
sitting  on  the  edge  of  the  bed  rubbing  his  eyes,  not  knowing  whether  he  was 
awake  or  not.  Now  the  public  is  awake,  and  we  cannot  emphasize  too  strongly 
the  fact  that  the  battle  against  tuberculosis  is  not  a  doctor's  affair:  it  be- 
longs to  the  entire  public.  We  doctors  have  done  our  share;  we  are  quite 
ready  to  help  you,  but  it  rests  with  the  people  to  furnish  not  only  the  sinews  of 
war,  but  the  money  and  power  to  do  the  fighting. 

Speaker  Cannon  spoke  about  the  legislatures.  You  must  remember  that 
behind  the  legislatures  there  is  something  much  greater.  The  legislature  will 
do  anything  that  the  public  demands.  If  the  public  demands  it,  the  legis- 
lature will  get  down  on  its  knees ;  it  is  as  clay  in  the  hands  of  the  public.  We 
have  the  legislators  in  the  hollow  of  our  hand  if  we  are  but  united  on  any  ques- 
tion. 

Second,  the  money-bags  have  been  loosened.  This  is  one  of  the  most  im- 
portant campaigns  that  has  ever  been  undertaken ;  it  is  very  extensive  and  it 
requires  money,  and  the  money  has  been  forthcoming  in  a  perfectly  remarkable 
way.     When  you  think  of  the  money  that  has  been  spent  in  the  past  four  years 
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ill  this  country,  it  is  simply  astonishing.  Much  has  been  spent  by  the  legisla- 
tures in  the  erection  of  sanatoria,  etc.,  and  well  spent,  and  much  has  been 
received  from  public-spirited  philanthropists,  like  jMr.  Henry  Phipps,  who 
fovmded  an  institution  for  the  study  of  this  disease.  Still,  it  is  not  to  the  legis- 
lature and  the  capitalist  alone  that  we  must  look,  but  rather  to  the  small  sub- 
scriptions from  the  public.  There  is  scarcely  one  of  you  that  could  not  sub- 
scribe something,  even  if  it  was  only  a  dollar,  or  fifty  cents,  or  ten  cents,  or 
even  five  cents.  It  would  be  enough  to  interest  you  in  a  cause  which  is  so 
sacred  and  so  important  to  the  community. 

The  third  thing  that  has  been  accomplished  is  the  enlistment  of  the  men 
and  women  who  are  now  thoroughly  earnest  in  this  campaign.  Formerly, 
fifteen  or  twenty  years  ago,  this  was  regarded  as  a  doctor's  problem:  only  the 
doctors  took  part  in  the  work.  To-day,  as  many  laymen,  men  and  women,  are 
interested  in  the  work  as  there  are  professional  men.  If,  in  the  large  cities,  a 
poll  was  taken,  I  venture  you  would  find  a  larger  number  of  laymen  interested 
in  this  tuberculosis  problem  than  physicians;  the  public  have  taken  up  the 
work  in  various  useful  ways,  more  particularly  in  spreading  the  knowledge  of 
the  disease,  how  it  is  spread,  etc.,  and  still  more  by  improving  the  social  con- 
dition of  the  poor.  This  is  one  of  the  most  important  phases  of  this  problem, 
the  improvement  of  the  social  condition  of  the  poor. 

Those  are  the  three  things  that  have  been  done,  and  considering  the  short 
time  which  we  have  been  working,  the  progress  made  thus  far  has  certainly 
been  very  satisfactory.  Three  important  things  remain  to  be  done.  First, 
keep  the  public  awake.  That  is  the  hardest  of  all  things  to  do.  It  is  so  easy 
to  shake  them  up  and  keep  them  awake  for  a  few  months  or  a  year,  but  it 
requires  persistent  effort  to  prevent  the  public  from  falling  back  into  a  condi- 
tion of  hopeless  apathy.  I  am  sure,  however,  that  it  is  a  hopeful  sign  that  so 
many  of  the  public  at  large  have  taken  so  deep  an  interest  in  this  problem,  and 
I  am  quite  certain  that  it  will  not  be  difficult  to  keep  the  public  alive  to  its 
true  interests. 

Second,  get  more  money.  Much  has  already  been  spent;  much  has  been 
given,  but  much  more  is  required.  How  much  more  is  required  in  this  city, 
for  example,  to  properly  house  the  poor?  How  much  is  necessary  for  the 
establishment  of  proper  dispensaries?  How  much  for  the  systematic 
visitation  of  tuberculosis  cases?  How  much  for  a  systematic  census  of 
the  cases?  How  much  for  the  establishment  of  a  hospital  for  the  incurable 
cases,  and  how  much  more  for  the  establishment  of  sanatoria  for  the  curable 
cases  ?     AH  that  money  must  be  forthcoming,  and  it  will  be. 

Third,  more  men  and  more* women  should  take  part  in  this  campaign. 
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I  know  that  many  of  you  lead  active,  busy  lives,  and  have  not  even  an  hour  or 
two  to  spare,  but  there  are  others  who  have  plenty  of  leisure  and  who  can  take 
part  actively  in  this  work  of  the  local  organization,  and  I  would  urge  upon  you  to 
join  the  local  organization  and  give  it  your  help  or  your  time  or  your  money. 
Many  people  are  required  for  social  settlement  work,  and  a  great  deal  can  be 
done  by  persons  who  are  connected  with  the  school  work  and  by  trained  nurses. 
Fourth,  and  last,  this  is  not  a  battle  of  a  year  or  a  generation.  The  prob- 
abilities are  that  it  will  take  two  or  three  generations,  at  least,  before  we  have 
the  mortality  from  tuberculosis  reduced  to  the  rate,  say,  of  that  of  typhoid  fever 
in  well-regulated  countries.  This  will  probably  be  a  matter  of  two  or  three 
generations.  Whether  tuberculosis  will  be  finally  eradicated  is  an  open  ques- 
tion. It  is  a  foe  that  is  very  deeply  intrenched  in  the  human  race;  but  when 
we  think  of  what  has  been  done  in  one  generation,  how  the  mortality  has  been 
reduced  in  some  localities  50  and  even  100  per  cent.,  we  at  least  feel  that  we 
can  continue  the  battle  with  hope;  and  so  long  as  we  are  fighting  with  hope, 
the  victory  is  in  sight. 


ADDRESS 
By  William  H.  Welch,  M.D, 

Baltimore 


The  time  set  apart  for  this  meeting  has  already  elapsed,  and  the  ground 
has  been  so  fully  covered  that  I  shall  only  say  a  very  few  words. 

The  people  have  been  aroused  as  never  before  in  this  combat  against  the 
most  devastating  disease  of  mankind.  They  have  recognized  that  it  is  a  dis- 
ease of  the  whole  people,  and  as  in  no  other  battle  the  question  arises,  how  can 
the  forces  which  have  been  aroused  be  directed  into  those  channels  which  will 
yield  the  best  results  in  the  shortest  time  and  the  most  economic  way?  In 
other  words,  what  course  of  action  should  be  taken  in  order  to  secure  domina- 
tion of  this  terrible  disease  ?  All  these  various  agencies  of  which  the  campaign 
is  composed  must,  of  course,  be  brought  into  action,  but  the  foundation  of  our 
work  rests  upon  our  exact  knowledge  of  the  nature  of  the  disease.  As  Mr. 
Bryce  has  already  stated — and  he  has  shown  a  remarkable  grasp  of  the  sub- 
ject, in  spite  of  his  disclaimer  to  the  contrary — our  exact  knowledge  of  the  mode 
of  origin  and  spread  of  the  disease  is  only  about  twenty-five  or  twenty-seven 
years  old.  It  was  not  until  the  fact  was  thoroughly  established  that  the  disease 
was  due  to  a  microorganism  that  we  could  undertake  intelligent  measures  of 
prevention.  We  had  to  learn  much  more  as  to  the  nature  of  the  germ,  the 
conditions  under  which  the  disease  was  acquired,  how  it  spread,  and  so  on. 
It  may  now  be  stated  that  while  all  of  these  problems  have  not  yet  been  solved, 
we  have  an  amount  of  information  which  enables  us  to  state  positively  that 
if  practical  measures  based  upon  this  exact  scientific  knowledge  are  properly 
applied,  the  amount  of  tuberculosis  can  be  reduced  to  a  relatively  small  figure. 
It  would  be  most  hazardous  to  prophesy  how  soon  that  will  be,  but  it  is  safe 
to  say  that  in  less  than  one  generation  the  mortality  from  tuberculosis  will  be 
cut  in  two  if  we  apply  the  knowledge  we  already  possess. 

I  cannot,  of  course,  at  this  time  attempt  to  state  in  any  detail  what  should 
be  the  program  of  prevention,  but  it  may  not  be  out  of  place  to  run  over  a  few 
of  the  leading  items  in  this  program.  In  the  first  place,  I  would  place  the 
registration  of  all  cases  of  tuberculosis,  at  least  in  the  larger  cities.     I  know 

34 


WILLIAM  H.   WELCH,  M.D.  35 

objections  have  been  raised  to  this,  and  these  have  come  not  a  little  from  the 
members  of  our  own  profession ;  but  in  reply  to  those  objections  we  can  say 
that  these  laws  have  already  been  applied  and  successfully  carried  out  in 
certain  cities.  That,  I  think,  is  a  sufficient  answer  to  those  objections.  It  is 
fundamental,  in  this  campaign,  that  there  should  be  notification  and  regis- 
tration. We  should  know  the  existence  of  the  disease;  where  it  is  and  how 
much  there  is  of  it.  There  should  be  everywhere  also  means  at  the  disposal 
of  the  physician  for  the  prompt  and  accurate  diagnosis  of  the  disease,  because 
the  sooner  it  is  recognized,  the  better  the  results,  in  both  prevention  and 
treatment.  We  now  come  to  institutional  treatment,  of  which  there  should 
be  a  number  of  tynpes,  and  each  of  these  has  its  part  to  play  in  this  preventive 
campaign.  The  first  of  these  in  importance  is  the  sanatorium  for  the  treatment 
of  the  early  cases.  One  of  the  greatest  blessings  to  mankind  has  been  the  es- 
tablishment of  these  sanatoria,  where  patients  with  tuberculosis  in  its  earlier 
stages  can  be  cured.  There  is  no  agency  which  makes  so  strong  a  humani- 
tarian appeal  as  the  sanatorium,  and  it  takes  the  very  first  place  in  the  pre- 
ventive campaign  against  tuberculosis. 

Another  kind  of  institution  is  the  hospital  for  advanced  cases,  and  this 
leads  me  to  the  central  point  of  what  I  have  to  say.  Mr.  Bryce  has  stated 
correctly  that  in  Scotland  and  Ireland,  as  well  as  in  England  and  Wales,  and 
especially  in  Germany,  there  has  been  a  notable  reduction  in  the  death-rate 
from  tuberculosis.  Now,  of  course,  it  must  be  evident  to  you  that  if  we  can 
put  our  finger  upon  precisely  the  factor  or  factors  which  are  responsible  for 
this  reduction  in  the  mortality  of  tuberculosis,  we  have  there  the  agency  or 
agencies  which  we  should  bring  into  operation  immediately.  It  is  not  so  easy  to 
say  exactly  what  has  been  responsible  for  this  progressive  diminution  in  the 
amount  of  tuberculosis,  and  it  would  lead  altogether  too  far  if  I  should  attempt  to 
bring  before  you  the  various  opinions  on  this  subject,  but  I  would  like  to  state 
what  is  the  conclusion  of  the  highest  authorities  on  this  subject,  men  who  have 
studied  this  matter  very  fully,  such  as  Koch  in  Germany,  and  Arthur  News- 
holme,  the  best  vital  statistician  in  English-speaking  countries.  Both  of  these 
authorities  are  of  the  opinion  that  the  factor  that  has  done  the  most  is  what 
is  called  institutional  segregation.  That  means  the  isolation  of  patients  with 
tuberculosis,  so  far  as  is  possible,  in  institutions.  That  should  be  emphasized 
to-day  as  the  central  featiure  of  the  campaign  against  tuberculosis,  and  the  great 
need  in  this  country  is  a  supply  of  suitable  hospitals  for  these  cases  of  advanced 
tuberculosis.  That  does  not  make  the  same  appeal  as  does  the  establishment 
of  sanatoria.  You  have  two  patients,  one  hopelessly  ill,  the  other  a  yovmg 
man  in  the  early  stages  of  the  disease.     It  is  the  latter  that  makes  the  strongest 
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humanitarian  appeal.  Hence  we  can  leave  to  a  much  larger  extent  the  es- 
tablishment of  these  sanatoria  to  private  philanthropy,  while  it  is  to  the  legis- 
lature and  public  health  boards  that  we  must  look  for  the  segregation  of  the 
more  advanced  cases.  By  that  we  will  doubtless  gain  more  than  by  any  other 
single  factor.  Further  than  this,  I  believe  the  time  has  come  when  we  should 
emphasize  the  importance  of  institutional  segregation  as  the  most  important 
factor  in  reducing  the  incidence  of  the  disease;  and  in  dealing  with  patients 
who  are  a  serious  menace  to  the  commimity  and  who  cannot  or  will  not  be 
taught  to  take  proper  safeguards  against  the  infection  of  their  fellow-men, 
I  think  that  the  health  authorities  should  be  empowered  to  place  them  in  proper 
institutions. 

Another  agency  that  should  be  considered  in  this  connection  is  the  dispen- 
sary for  tuberculosis.  It  is  there  that  many  of  these  patients  first  apply  for 
treatment,  and  it  is  there  that  the  plans  of  this  campaign  are  more  or  less 
centralized.  However,  I  cannot  elaborate  further  on  these  points.  These 
institutions,  their  establishment  and  maintenance,  cost  money,  but  the  amount 
of  money  which  is  expended,  in  proportion  to  the  return,  is  most  trifling. 
The  returns  to  the  community  are  out  of  all  proportion  to  the  sum  required. 
It  has  been  estimated  that  it  would  increase  by  only  about  50  per  cent,  the 
cost  of  the  dependent  poor  akeady  provided  for  by  the  State.  Fewer  would 
have  to  be  provided  for  than  are  provided  for  now  in  the  insane  hospitals. 
When  you  estimate  how  prevalent  tuberculosis  is  to-day,  and  how  great  a 
loss  it  entails  upon  the  community,  who  could  hesitate  to  go  before  our  legis- 
latures, with  this  great  force  of  public  sentiment  behind  us,  and  demand  that 
they  shall  carry  out  a  program  which  rests  upon  exact  knowledge,  and  which 
will  yield  returns  beyond  all  conception  as  to  their  final  value  to  mankind. 

As  to  the  other  points  that  have  been  referred  to  by  some  of  the  speakers, 
the  proper  housing  of  the  poor,  the  establishment  of  playgroimds — all  these 
are  incidental  to  the  problem  under  discussion,  but  do  not  represent  the  central 
idea.  The  prophylaxis  of  tuberculosis  makes  such  a  strong  appeal  to  the 
community  because  everything  connected  with  it  leads  to  better  conditions, 
but  all  diseases  are  similar  in  that  respect.  The  same  holds  true  in  regard 
to  the  prevention  of  typhoid  fever  and  malaria.  All  of  these  factors  are  of 
importance,  and  we  can  use  every  one  of  them  to  the  greatest  advantage,  but 
nevertheless  we  should  make  it  clear  to  the  public  that  there  are  a  few  definite 
agencies  which  should  first  be  emphasized  as  the  central  ideas  of  our  program, 
and  which  give  the  greatest  promise  of  return. 
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It  is  understood  that  legislation  having  for  its  object  the  suppression  and 
eradication  of  tuberculosis,  like  all  other  legislation,  in  order  to  be  effective 
must  have  the  intelligent  support  of  the  people.  Legislation,  therefore,  does 
not  relieve  those  interested  in  its  effectiveness  from  the  necessity  of  instructing 
the  people  in  regard  to  the  matter  for  which  legislation  is  secvired.  In  our 
attempt  to  relieve  our  race  from  the  burden  of  this  disease,  education  must 
never  be  neglected.  The  more  intelligent  have  learned  that  diseases,  for  the 
most  part,  and  especially  the  infectious  diseases,  are  preventable;  but  the 
masses,  still  under  the  domination  of  the  apathy,  indifference,  and  superstition 
that  have  prevailed  for  countless  generations,  have  not  yet  realized  this  impor- 
tant fact.  It  is  difl&cult  to  bring  the  adult  population  to  a  realization  of  the 
capability  for  his  own  betterment  that  lies  in  the  hands  of  man.  Disease  has 
been  for  so  long  regarded  as  of  unknown  and  unknowable  origin,  or  as  the 
messenger  of  divine  wrath,  that  the  dogmas  of  our  fathers  still  cast  their  shadows 
over  us  and  retard  the  realization  of  the  power  of  self-help  of  which  we  are 
possessed.  In  legend,  in  tradition,  in  literature,  in  philosophy,  in  government, 
and  in  religion,  man  has  always  been  taught  that  the  origin  and  spread  of 
disease  are  matters  over  which  he  has  but  little  or  no  control,  and  we  cannot 
expect  that  he  will  pass  through  a  complete  mental  evolution  in  one  generation. 
I  do  not  mean  that  no  attempt  shall  be  made  to  instruct  the  masses  of  our 
adult  population  in  the  methods  for  the  prevention  of  tuberculosis;  much 
has  already  been  done  in  this  direction,  and  much  more  may  be  done,  but 
the  greatest  good  is  to  be  accomplished  by  the  education  of  oiu:  children  in 
sanitary  matters.  With  this  in  view  the  Michigan  State  Board  of  Health 
secured  the  passage  of  a  bill  in  1895  that  provided  "for  teaching  in  the  public 
schools  the  modes  by  which  the  dangerous  communicable  diseases  are  spread 
and  the  best  methods  for  the  restriction  and  prevention  of  such  diseases." 
I  regard  this  as  the  most  far-reaching  sanitary  law  on  the  statutes  of  our  State. 
True,  it  has  been  largely  up  to  the  present  time  a  dead  letter,  but  it  has  been 
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of  some  service  and  will  be  of  greater.  Heretofore  the  State  Board  of  Health 
has  issued  leaflets  and  pamphlets  to  the  teachers,  and  it  has  been  intended  that 
the  instruction  contained  in  these  should  be  imparted  to  the  children.  The 
partial  failure  of  this  law  has  been  due  to  several  causes.  The  Board  has  not 
always  been  prompt  or  energetic  in  supplying  this  information,  nor  at  all 
times  wise  in  its  selection.  Teachers  are  ignorant  and  indifferent,  and  much 
of  the  printed  matter  has  found  a  more  ready  disposal  in  the  waste-basket 
than  in  the  intelligence  of  those  for  whom  it  was  intended.  But  now  that 
there  has  been  an  awakening  of  the  public  to  the  dangers  of  tuberculosis, 
parents  and  others  are  asking  why  the  provisions  of  this  law  are  not  more 
generally  carried  out,  and  the  teachers  are  demanding  more  and  better  in- 
formation. An  amendment  to  this  law,  now  before  the  legislature,  provides 
that  at  least  one-eighth  of  every  text-book  on  physiology  used  in  the  public 
schools  of  Michigan  shall  be  devoted  to  the  causes  and  prevention  of  dangerous 
communicable  diseases,  and  that  the  subject-matter  shall  be  approved  by  the 
State  Board  of  Health  before  the  book  can  be  used. 

Special  State  laws  bearing  upon  the  restriction  and  prevention  of  tuber- 
culosis are  necessary  for  two  reasons:  In  the  first  place,  if  we  are  to  abate 
tuberculosis,  some  one  must  be  clothed  with  a  certain  amount  of  authority, 
and  the  State  Legislature  is  the  only  body  that  can  confer  this  power.  In 
the  second  place,  legal  enactment  has  its  educational  value,  and  while  there 
may  be  for  a  time  many  violations  of  newly  enacted  laws,  their  enforcement 
in  specific  cases  calls  attention  to  their  existence,  their  wisdom  and  effectiveness. 
The  State  law  should  first  of  all  declare  that  tuberculosis  is  an  infectious, 
communicable  disease,  dangerous  and  detrimental  to  the  public  welfare. 
This  legal  recognition  of  what  the  medical  profession  has  been  asserting  for 
many  years  is  of  the  greatest  service.  It  follows  from  this  logically  that  the 
State  should  require  that  all  cases  of  this  disease  should  be  reported  to  the 
health  authorities,  and  that  these,  thus  made  aware  of  the  existence  of  the 
danger  to  the  public,  should  put  in  operation  approved  methods  of  averting 
the  danger  or  of  reducing  its  effects  to  a  minimum.  In  reporting  cases  valuable 
information  may  be  given  concerning  the  conditions  under  which  the  danger 
has  arisen.  Therefore,  the  report  should  give  the  name,  race,  nativity,  age, 
sex,  occupation,  and  residence  of  the  person  aflBiicted  with  the  disease.  Since 
any  tissue  in  the  body  may  be  involved  in  the  tuberculous  process,  the  location 
of  the  disease  should  be  given  in  the  report.  In  the  law  recently  enacted  in 
Michigan  the  reporter  is  to  give  the  facts  upon  which  the  diagnosis  has  been 
made,  and  he  is  to  distinguish  between  open  and  closed  cases.  In  order  to 
secure  uniformity,  reports  are  to  be  made  on  blanks  furnished  by  the  State 
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Board  of  Health.  It  may  be  of  interest  to  quote  Section  2  of  the  newly  enacted 
Michigan  law.  It  is  as  follows:  "The  report  shall  be  upon  a  blank  furnished 
by  the  State  Board  of  Health,  and  such  blank,  in  addition  to  the  name,  color, 
sex,  age,  nativity,  occupation,  place  where  last  employed,  and  present  address, 
as  stated  above,  shall  give  also  the  evidence  upon  which  the  diagnosis  of 
tuberculosis  has  been  made,  the  part  of  the  body  affected,  and  the  stage  of 
the  disease.  All  cases  in  which  the  sputum,  urine,  feces,  pus,  or  any  other 
bodily  discharge,  secretion,  or  excretion  shall  contain  the  tubercle  bacillus 
shall  be  regarded  as  open  cases  of  tuberculosis,  and  the  rules  given  below 
providing  for  disinfection  of  premises  occupied  by  cases  of  tuberculosis  shall 
apply  only  to  such  open  cases.  All  other  cases  shall  be  reported  for  statistical 
purposes,  and  shall  be  subject  to  frequent  examinations.  In  the  event  of 
these  open  cases,  they  shall  become  subject  to  the  same  restrictions  as  herein 
provided  for  all  open  cases.  For  each  such  complete  report  sent  in  the  physi- 
cians reporting  the  case  shall  be  allowed  a  fee  of  one  dollar  after  said  report 
has  been  accepted  by  the  State  Board  of  Health."  The  provision  for  recom- 
pensing the  physician  for  this  report  is  a  recognition  of  the  fact  that  he  has 
rendered  the  public  a  service.  In  Michigan  physicians  are  allowed  a  fee  of 
fifty  cents  for  the  report  of  a  birth  on  the  same  ground,  i.  e.,  in  doing  so 
they  render  the  pubhc  a  service. 

The  law  must  make  provision  for  the  examination  of  sputum  or  other 
secretion  or  excretion  for  tubercle  bacilli.  This  will  be  done  either  by  the  local 
health  officer,  or,  in  case  he  is  not  prepared  to  make  such  examination,  it  will 
be  done  in  the  laboratory  of  the  State  Board  of  Health.  This  must  be  done 
without  expense  to  the  tuberculous  individual.  The  records  of  cases  must  be 
kept  by  local  health  officers,  and  copies  should  be  forwarded  to  the  State  Board 
of  Health  at  certain  specified  intervals.  Such  registers  shall  not  be  open  to 
inspection  by  any  person  other  than  the  health  authorities,  nor  shall  they 
disclose  the  names  of  the  persons  to  whom  they  relate  except  as  may  be  neces- 
sary to  carry  into  effect  the  provisions  of  the  law. 

The  disinfection  of  houses  occupied  by  tuberculous  individuals  must  be 
done  by  the  local  health  authorities  by  methods  approved  by  the  State  Board 
of  Health.  Cleaning  and  renovation  of  such  houses  should  be  done  by  the 
owner,  in  accordance  with  instructions  given  by  the  health  authorities,  who 
should  close  the  house  and  forbid  its  occupancy  in  case  the  owner  declines  to 
carry  out  the  directions.  The  State  law  should  make  provision  for  the  pro- 
tection of  the  patient's  family,  and  of  others  who  may  be  joint  occupants  of  the 
same  property.  It  should  also  give  the  health  ofl&cials  authority  to  deal  with 
the  obstinate  consumptive  who  persists  in  disregarding  proper  rules  and  regu- 
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lations.  Proper  literature,  prepared  and  issued  by  the  health  authorities, 
should  be  distributed  among  those  brought  in  close  contact  with  consumptives. 
Several  states  now  have  excellent  laws  bearing  upon  the  control  of  tuberculosis. 
I  can  especially  commend  those  of  Wisconsin,  Maryland,  New  York,  and 
Michigan,  I  will  not  attempt  in  this  paper  to  discuss  the  question  of  license 
for  dairies  and  the  employment  of  the  tuberculin  test  in  cattle. 

It  is  not  enough  to  have  proper  laws;  this  is  desirable,  and  even  essential, 
but  they  must  have  the  moral  and  intelligent  support  of  the  people,  and  if 
we  are  to  succeed  in  this,  the  greatest  undertaking  yet  assumed  by  man, 
all  efforts  must  be  systematized.  Personal  ambition  must  be  subordinated 
to  the  common  good.  In  order  to  carry  out  my  purpose  in  writing  this  paper 
I  must  say  something  about  the  duties  and  functions  of  our  State  and  local 
anti-tuberculosis  societies.  The  State  society  should  be  the  center  within  its 
sphere  of  this  great  and  beneficent  movement.  Its  ofl&cials,  especially  its 
president  and  secretary,  should  be  capable  and  broad,  free  from  all  desire  to 
advance  self  or  self-interests.  In  connection  with  the  National  Association  our 
State  Societies  should  continue  to  supply  the  press  with  educational  matter 
bearing  upon  the  restriction  of  tuberculosis.  It  should  provide  capable  men 
and  women  to  lecture  upon  the  subject.  There  are  millions  of  people  needing 
and  anxious  to  have  information  on  this  important  subject.  This  is  one  of 
the  most  effective  means  of  reaching  the  public,  and  the  story  must  be  told 
time  and  time  again,  and  in  every  conceivable  form,  before  the  mass  of  the 
people  can  be  awakened  to  a  realization  of  the  possibility  of  ridding  the  world 
of  tuberculosis.  The  old  dogmas  and  superstitions  of  ages  in  regard  to  the 
causation  of  disease  cannot  be  supplanted  by  scientific  knowledge  at  once. 

The  State  society  should  appeal  to  the  wealthy  for  fvmds  to  build,  equip, 
and  maintain  sanatoria  for  the  care,  education,  and  treatment  of  advanced 
cases  that  cannot  be  cared  for  by  the  communities  in  which  they  occur.  It 
should  also  urge  municipalities  to  provide  such  institutions.  Many  a  person 
becomes  infected  with  this  disease  through  no  fault  of  his  own;  his  capacity 
for  work  is  diminished  and  even  reduced  to  the  zero  point;  and  his  life  is 
endangered  and  possibly  lost  because  the  public  not  only  fails  to  protect  him 
from  infection,  but  in  truth  forces  infection  upon  him.  One  becomes  infected 
while  in  the  pursuit  of  legitimate  business  or  pleasure,  and  the  public 
should  take  care  of  him,  or  at  least  should  make  his  misfortune  rest  as  lightly 
as  possible  upon  him  and  his  family. 

Each  State  society  should  provide  for  an  exhibit  of  the  means  to  be  em- 
ployed in  the  restriction  of  tuberculosis.  This  should  consist  of  plans  of 
dwellings  with  open-air  bedrooms,  of  school-houses  in  which  much  of  the 
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teaching  can  be  done  in  the  open,  of  model  workshops,  the  proper  methods 
of  sweeping,  dusting,   and  cleaning,  of  individual  drinking-cups,   etc.,  for 
schools  and  shops,  of  the  proper  methods  of  disposing  of  infected  excretions, 
of  the  nutritive  value  of  foods,  of  photographs  of  sanatoria  in  which  the  tuber- 
culous individual  may  live  with  benefit  to  himself.     This  exhibit  should  show 
the  dangers  that  lie  in  unsanitary  conditions;  in  short,  it  should  be  an  educa- 
tional exhibit  which  should  be  carried  from  one  part  of  the  State  to  the  other. 
The  health  officer  must  be  the  representative  and  administrator  of  the  law 
in  every  locality,  and  it  is  absolutely  essential  that  every  local  society  should 
work  in  harmony  with  the  health  officer.     It  is  to  him  that  cases  must  be 
reported,  not  to  any  one  else;  it  is  he  who  must  have  the  excretions  examined; 
he  must  keep  the  record,  and  it  is  the  health  officer  only  who  can  have  the  right 
to  know,  under  the  law,  of  the  location  of  every  case  of  tuberculosis  within 
his  jurisdiction.     The  health  officer  must  disinfect  infected  premises.     He,  and 
he  only,  has  the  right  to  demand  of  the  owner  of  an  infected  house  that  it  shall 
be  cleaned  and  renovated  before  it  is  occupied.     No  one  else  can  have  this 
authority;  no  one  else  can  execute  the  law.     Therefore  it  becomes  absolutely 
necessary,  if  we  are  going  to  succeed  in  this  undertaking,  that  the  local  board  of 
health,  through  its  executive,  should  do  the  work.     Divided  authority  is  not 
desirable;  it  always  leads  to  disaster;  and  this  work,  in  order  to  be  efficiently 
done,  must  be  legally  done,  and  it  can  be  legally  done  only  through  the  local 
board  of  health  and  its  executive  officer.     It  is  therefore  absolutely  necessary 
that  all  of  our  local  anti-tuberculosis  societies  should  heartily  support  the 
health  officer  in  his  attempts  to  abate  the  ravages  of  this  disease.  ^    If  the 
health  officer  does  not  take  an  interest  in  this  matter,  fails  to  do  his  work, 
shows  that  he  is  not  worthy  of  his  position,  then  the  local  board  of  health 
should  be  strong  enough  to  see  that  he  is  promptly  dismissed,  and  that  a  proper 
man  is  put  in  his  place.     It  should  be  plainly  understood  that  if  we  are  going 
to  abate  tuberculosis,  we  cannot  stand  idly  and  wait  for  infected  people  to 
come  to  us.     We  must  go  to  them.     We  must  hunt  them  out,  and  we  must 
find  every  case  of  open  tuberculosis  in  its  breeding-place  in  order  to  stamp  out 
the  disease,  and  the  health  officer  is  the  only  man  to  do  this. 

The  health  officer  should  have  at  his  service  one  or  more  special  inspectors 
to  look  up  cases  of  this  disease.  These  should  be  women  of  tact,  of  kindly 
disposition,  and  of  intelligence.  It  is  not  necessary  that  they  should  be  trained 
nurses,  because  the  work  that  they  are  called  upon  to  do  is  not  in  any  practical 
sense  of  the  term  nursing.  They  are  to  go  among  the  poor,  to  visit  the  houses 
of  the  poor.  They  must  have  intelligence  enough  to  be  able  to  recognize 
unsanitary  conditions,  and  to  detect  suspected  cases  of  tuberculosis.     They 
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are  not  to  examine  the  lungs,  and  they  are  not  to  examine  the  sputum;  they 
are  not  to  nurse  the  patient,  but  they  are  to  find  all  possible  cases  of  infected 
people  and  report  them  to  the  health  officer.  While  the  law  provides  that  the 
physician  should  report  all  cases  of  tuberculosis  that  come  under  his  care, 
this  will  by  no  means  include  all  the  cases.  There  are  hundreds  of  people 
in  every  large  city  who  are  already  in  advanced  stages  of  tuberculosis  who  have 
never  consulted  a  physician.  The  health  officer  must  search  for  these  people, 
and,  having  found  them,  what  shall  he  do  with  them?  Every  city  of  20,000 
inhabitants  or  more  should  provide  a  proper  sanatorium  for  the  care,  educa- 
tion, and  treatment  of  all  open  cases.  Such  sanatoria  should  be  liberally 
supported  by  the  city  government,  and  should  receive  donations  from  those 
who  are  charitably  inclined.  Every  case  of  open  tuberculosis  should  be 
given  the  opportunity  of  having  at  least  three  months'  free  residence  during 
each  year  in  a  city  sanatorium,  and  during  this  time  the  individual  should  be 
well  fed,  should  have  proper  instruction  in  methods  of  caring  for  his  infected 
excretions,  and  the  advantages  of  free  ventilation  in  his  living  and  sleeping- 
rooms  should  be  made  known  to  him.  When  not  in  the  sanatorium,  the 
tuberculous  individual  should  be  requested,  and  even  required,  to  report  at 
frequent  intervals  at  the  health  board  dispensary,  where  the  health  ofiicer  can 
keep  constant  supervision  of  the  case,  and  can  return  the  individual  to  the 
sanatorium  when  he  will  be  benefited  thereby.  All  of  this  should  be  done, 
not  as  a  matter  of  charity  to  the  individual,  but  as  a  duty  that  the  public  owes, 
and  for  the  public  good.  This  is  the  way  in  which  the  campaign  against  tuber- 
culosis is  being  so  successfully  waged  in  Berlin,  in  Hamburg,  and  in  New  York, 
and  it  is  the  only  way  that  has  been  demonstrated  to  be  a  success.  In  Ireland 
the  plan  has  been  tried  of  furnishing  the  poor  tuberculous  individuals  in  their 
own  homes  either  with  money  or  with  food,  and  the  result  has  been  that  tuber- 
culosis has  not  only  shown  no  decrease,  but  has  increased.  On  the  other 
hand,  in  Scotland  and  England  the  tuberculous  poor  are  taken  from  their 
homes,  placed  in  proper  sanatoria,  taken  care  of  as  indicated  above,  and  the 
disease  in  these  parts  of  Great  Britain  has  rapidly  decreased.  It  should  be 
plainly  understood  that  of  the  methods  of  dealing  with  tuberculosis  that  have 
already  been  tried,  this  is  the  only  one  that  has  proved  a  success.  The  condi- 
tions under  which  the  poor  live,  especially  in  crowded,  un ventilated  habitations, 
render  the  spread  of  the  disease  almost  certain.  When  one  member  of  a  family 
becomes  infected,  the  spread  of  the  infection  in  the  family  is  not  to  be  stopped 
by  giving  to  the  sick  a  pension,  milk,  or  eggs,  or  by  rendering  any  help,  as 
long  as  the  individual  stays  in  the  family.  This  has  been  tried  repeatedly, 
and  it  always  means  failure. 
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The  board  of  health  has  charge  of  the  inspection  of  schools.  The  physician 
engaged  in  this  work  should  immediately  report  to  the  health  officer  all  cases 
of  open  tuberculosis.  In  cities  of  20,000  inhabitants  or  more  a  special  school 
for  the  education  of  tuberculous  children  should  be  connected  with  the  sana- 
torium. Where  this  plan  has  been  carried  out,  the  disease  is  often  detected 
in  its  earliest  stages,  and  the  children  are  cared  for  and  taught  to  live  hygienic- 
ally  without  even  interrupting  their  school  instruction.  Health  inspectors  go 
through  the  factories,  workshops,  tenements,  and  sweatshops,  and  every 
place  where  people  are  congregated  in  close  quarters.  These  inspectors  also 
should  report  all  cases  of  open  tuberculosis,  and  they  should  be  cared  for  as 
above  indicated. 


DISCUSSION  ON  TUBERCULOSIS  LEGISLATION 
Dr.  Arthur  T.  Cabot,  Boston:  The  legislature  in  Massachusetts  ap- 
preciates our  needs  in  the  direction  of  legislation,  and  has  passed  almost  with 
uniformity  the  laws  which  have  been  suggested  and  urged  upon  it  by  those 
interested  in  the  campaign  against  tuberculosis.  Within  two  years  the  State 
has  been  divided  into  fifteen  districts,  and  inspectors  of  health  have  been 
appointed  for  each  district  to  see  that  the  laws  are  enforced  and  affairs  are 
hygienically  administered.  One  specified  duty  of  these  inspectors  is  to  study 
the  conditions  in  regard  to  tuberculosis  and  to  report  to  the  State  Board  of 
Health.     This  work  has  only  just  begun. 

Pamphlets  are  issued  and  distributed  to  aU  the  teachers  in  the  schools 
instructing  them  about  tuberculosis,  with  the  idea  that  they  shall  pass  on  this 
pabulum  to  the  children  in  the  form  best  adapted  to  the  class  of  children  under 
their  care.  I  agree  with  Dr.  Vaughan  that  by  teaching  the  coming  generation 
only  is  tuberculosis  to  be  stamped  out.  I  wish,  however,  to  speak  of  certain 
difficulties  which  Dr.  Vaughan  has  not,  it  seems  to  me,  sufficiently  dwelt  upon 
in  his  paper.  The  plan  he  suggests  is  a  compulsory  plan,  a  plan  of  compelling 
the  patient  to  comply  with  the  orders  of  the  health  officials,  whether  he  is 
willing  or  not.  The  trouble  with  such  a  plan  is  that  it  will  lead  to  the  concealing 
of  many  cases  of  tuberculosis.  The  patient  affiicted  with  tuberculosis  who 
feels  that  he  may  be  liable  to  compulsory  confinement  or  segregation  from  his 
family  is  likely  to  persuade  his  family  physician  not  to  report  the  case.  We 
have  a  law,  to  be  sure,  that  the  family  physician  shall  be  liable  to  a  fine  of 
fifty  dollars  if  he  fails  to  report  such  cases,  but  the  difficulty  is  one,  I  am  sorry 
to  say,  not  very  hard  to  evade.  The  family  physician  may  make  a  diagnosis  of 
chronic  bronchitis,  or  something  else  than  tuberculosis,  and  the  law  then  cannot 
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touch  him.  In  the  same  way  the  householder  is  liable  to  a  fine  of  fifty  dollars 
if  he  does  not  report  cases  of  tuberculosis.     But  he  too  can  plead  ignorance. 

There  can  be  no  doubt  that  legislation  looking  to  hygienic  living  had  much 
to  do  with  the  decrease  in  tuberculosis  which  preceded  the  modern  under- 
standing of  the  disease  and  the  crusade  against  it.  Since  the  nature  of  the 
disease  has  been  better  understood  additional  legislation  has  been  especially 
aimed  at  it.  This  latter  legislation  comprises  laws  against  spitting  in  public 
places  or  in  workshops,  against  overcrowding  of  tenements  and  places  where 
work  is  done,  laws  demanding  the  reporting  of  cases,  the  inspection  of  tene- 
ments, of  workshops,  and  of  cattle  and  places  where  milk  is  produced.  All 
of  these  laws  are  difficult  to  enforce  and  are  often  evaded.  Their  full  useful- 
ness will  not  be  reached  until  the  public  recognizes  their  necessity  and  demands 
their  enforcement.  This  enforcement  then  waits  upon  the  education  of  the 
community.  The  great  efforts  now  being  made  to  teach  the  people  the  facts 
about  tuberculosis  are  bringing  nearer  the  day  when  these  laws  will  become 
really  effective  in  preventing  the  spread  of  the  disease.  As  this  education 
goes  forward  we  are  approaching  the  time  when  a  demand  will  make  itself 
felt  for  more  efficient  segregation  of  the  sick.  This  would  be  a  long  step 
toward  stamping  out  the  disease,  but  at  the  present  time  it  would  entail 
great  hardship  upon  the  consumptive  and  his  family — a  hardship  so  great 
that  we  must  all  shrink  from  it.  Before  such  legislation  applied  to  a  disease 
as  wide-spread  as  consumption  can  be  made  endurable,  it  seems  to  me  we  must 
perfect  our  machinery  for  the  care  and  relief  of  those  patients  so  as  to  greatly 
lessen  the  hardship  of  segregation.  We  must  provide  open-air  schools  and 
hospital  schools  for  tuberculous  children  if  we  are  to  exclude  them  from  the 
regular  schools.  In  Massachusetts,  especially  in  Boston,  under  the  very 
efficient  work  of  Dr.  James  J.  Minot,  the  outdoor  schools  are  taking  a  practical 
form.  When  these  schools  have  become  sufficiently  numerous  for  the  ac- 
commodation of  all  tuberculous  children,  the  time  will  have  been  reached 
when  we  can  forbid  tuberculous  children  from  attending  the  schools  needed 
for  the  healthy. 

In  the  case  of  the  working-people,  it  is  a  great  hardship  to  take  a  working- 
man  out  of  the  shop  and  say  that  he  cannot  work,  for  such  a  man  has  often 
a  family  depending  upon  him.  Tuberculous  working-people  must  be  taken 
care  of,  and  those  dependent  upon  them  must  be  provided  for,  if  we  forbid 
the  wage-earner  access  to  the  workshops.  A  workman  will  not  go  to  the 
doctor  if  he  knows  that  he  will  be  taken  from  his  work  and  that  the  support 
of  his  family  will  cease.  We  must  arrange  to  care  for  him  where  he  can  get 
well,  and  we  must  also  have  his  family  adequately  cared  for  during  the  time 
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of  his  confinement.  Here  is  where  the  anti-tuberculosis  societies  must  step 
in,  relieve  these  hardships,  and  dispense  the  necessary  charity.  Provisions 
are  being  gradually  made  more  and  more  abundantly,  and  the  time  is  getting 
nearer  when  we  can  separate  the  sick  from  the  well  without  too  great  a  hardship. 
As  the  cases  diminish  in  number  the  difficulties  of  segregation  will  diminish, 
and  every  consumptive  who  is  cured  and  returned  to  his  family  makes  the  seem- 
ing hardship  appear  in  its  true  light  as  a  blessing.  It  is  by  multiplying  these 
cases  that  we  shall  convince  the  people  of  the  ultimate  beneficence  of  restrictive 
laws.  It  is  plain  that  before  such  laws  for  segregation  can  be  properly  applied, 
in  fact,  before  any  comprehensive  plan  of  campaign  against  tuberculosis 
can  be  formed  and  carried  out,  we  must  have  honest  report  and  registration 
of  the  cases.  We  must,  therefore,  educate  the  public  to  demand  this;  and 
we  can  do  this  in  no  better  way  than  by  showing  them  that  it  is  of  benefit  to 
the  sick  as  well  as  to  the  community. 

Massachusetts  is  at  the  present  time  building  three  sanatoria  which  shall 
be  open  to  all  classes  of  consumptives.  The  commission  now  building  these 
sanatoria,  when  they  have  finished  this  work,  will  take  charge  of  them  and 
also  of  the  Rutland  Sanatorium,  the  one  for  incipient  cases;  so  that  all  the 
sanatoria  of  the  State,  for  both  incipient  and  advanced  cases,  will  be  in  the 
hands  of  one  board.  This  same  board  is  authorized  to  establish  dispensaries 
and  to  spread  information  regarding  consumption.  In  short,  power  is  given 
this  commission  to  make  it  a  center  of  effort  for  the  eradication  of  tuberculosis 
in  the  State. 

In  closing  I  wish  to  speak  of  a  piece  of  legislation  which  failed  to  pass  last 
year,  but  which  has  much  in  its  favor.  During  the  past  winter  an  attempt 
has  been  made  to  enact  a  law  that  will  encourage  cities  and  towns  to  build 
hospitals  and  provide  beds  for  patients  within  the  town  or  city  limits.  This 
act  provides  that  when  such  a  hospital  has  been  inspected  and  favorably 
reported  by  the  State  Commission  on  Hospitals  for  Consumptives,  thereafter 
the  State  shall  pay  five  dollars  per  wxek  for  each  patient  under  treatment 
in  it.     This  bill  reads  as  follows : 

''i.  Cities  or  towns  in  this  commonwealth  having  a  population  of  more 
than  five  thousand  inhabitants  are  hereby  authorized  to  establish  hospitals 
or  homes  for  the  treatment  of  persons  afflicted  with  tuberculosis  and  maintain 
the  same  at  the  public  expense.  If  such  a  hospital  established  by  a  city  or 
town  shall  receive  the  approval  of  the  trustees  of  the  State  Sanatorium  for 
tuberculous  patients,  the  bill  for  the  board,  care,  and  treatment  of  patients 
in  said  hospital  from  and  after  the  first  day  of  July,  nineteen  hundred  and 
nine,  at  the  rate  of  five  dollars  a  week,  or  as  hereinafter  fixed  by  the  legislature, 
shall  be  paid  by  the  commonwealth,  except  the  bills  of  patients  who,  or  whose 
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kindred  bound  by  law  to  support  such  patients,  are  of  sufficient  ability  to  pay 
for  such  board,  care,  and  treatment  as  determined  by  the  board  having  charge 
of  said  hospitals  or  homes. 

"Section  2.     This  act  shall  take  effect  upon  its  passage." 

Unfortunately,  this  legislation  was  proposed  at  a  time  when  the  State  had 
three  new  hospitals  under  process  of  construction.  Under  these  circumstances 
it  seemed  better  to  postpone  action  until  these  hospitals  were  in  active  oper- 
ation, and  it  was  determined  to  what  extent  they  would  meet  the  needs  of  the 
consumptives  willing  to  go  to  a  hospital. 

A  provision  of  this  sort  encouraging  the  building  of  local  hospitals  where 
patients  can  be  taken  care  of  close  to  their  homes  has  obvious  advantages, 
for  many  of  the  sick  who  shrink  from  going  to  a  distant  sanatorium  would  be 
willing  to  enter  a  hospital  in  the  midst  of  their  friends  who  wish  to  visit  them. 
Under  this  plan,  too,  the  expenses  are  divided  more  or  less  equitably  between 
the  municipalities  and  the  State.  It  is  to  be  expected,  I  think,  that  if  the 
State  hospitals  prove  inadequate  for  the  accommodation  of  the  patients  apply- 
ing for  admission,  this  scheme  will  be  revived  and  be  urged  upon  the  legislature 
with  more  cogent  argument  and  with  greatly  increased  support  of  those  in- 
terested in  providing  proper  and  adequate  care  for  the  consumptives. 

In  the  Massachusetts  Medical  Society  we  have  an  organization  which, 
I  think,  is  unique,  and  which  should  be  copied  in  other  States.  The  Mass- 
achusetts Medical  Society  is  made  up  of  eighteen  district  societies.  Each 
district  society  appoints  a  committee  on  the  prevention  and  control  of  tuber- 
culosis; that  committee  is  composed  of  men  who  are  selected  from  all  parts 
of  the  district,  and  the  endeavor  usually  is  made  that  every  large  town  in  the 
district  shall  have  a  representative  on  that  committee. 

The  aim  of  these  committees  is  to  arouse  an  interest  and  to  inspire  and 
guide  the  work  in  their  several  localities.  A  start  is  usually  made  by  bringing 
the  tuberculosis  exhibit  to  each  large  town,  and  thus  to  awaken  interest  and 
by  lectures  to  instruct  the  people.  While  the  interest  is  fresh,  anti-tuberculosis 
associations  and  clinics  are  started. 

Three  years  ago  there  were  twenty  anti-tuberculosis  associations,  clinics, 
day-camps,  and  similar  organizations  for  the  care  of  the  health  of  these  patients. 
There  are  now  considerably  over  one  hundred  and  twenty  of  these  local  asso- 
ciations and  camps  and  clinics,  largely  brought  about  through  the  efforts  of 
the  associated  committees. 

Dr.  Marshall  L.  Price,  Baltimore:  Legal  regulation  is  the  latest 
weapon  in  the  campaign  against  tuberculosis.  In  order  to  justify  legislation, 
its  necessity  must  be  shown.    The  coordinated  control  of  tuberculosis  may  be 


VICTOR   C.   VAUGHAN,    M.D.  49 

divided  into  three  heads:  First,  Management  of  the  sick.  This  includes 
both  treatment  and  isolation.  Second,  Public  opinion.  This  includes  popu- 
lar education.     Third,  Statutory  control. 

We  have  in  the  past  depended  mainly  on  hospital  and  sanatorium  treatment 
and  isolation  and  popular  education.  The  question  then  arises,  are  these 
two  methods  sufficient  ?  My  personal  opinion  is  emphatically  that  they  are 
not.  The  defects  of  public  opinion  are  variability  and  inconstancy.  Isolation 
in  hospitals  fails  to  meet  the  situation,  because  tuberculosis  is  a  chronic 
disease.  It  would  fail  in  the  same  manner  in  smallpox,  cholera,  and  yellow 
fever,  if  these  diseases  ran  a  course  varying  from  three  to  five  years,  and  not 
causing  total  disability  from  the  start. 

Eradicating  tuberculosis  by  a  tremendous  increase  in  hospital  and  sanato- 
rium facilities  I  regard  as  Utopian  and  impractical.  First,  because  consump- 
tives will  not  go  to  hospitals;  and,  second,  because  they  will  not  remain  in 
hospitals.  The  deaths  in  institutions  of  all  classes  have  always  been  under 
3  per  cent,  of  the  total  in  Maryland. 

Legislation  in  the  past  has  been  addressed  mainly  to  the  extensive  rather 
than  the  intensive  method  of  propagation.  Experience  has  shown  that  pro- 
longed and  intimate  contact  is  necessary  to  cause  tuberculosis  in  a  great 
majority  of  cases.  For  these  reasons  I  regard  anti-spitting  ordinances  as 
merely  of  educational  value. 

The  control  of  tuberculosis  may  be  boiled  down  to  the  protection  of  the 
non-tuberculous  members  of  the  tuberculous  family. 

Tuberculosis  is  propagated,  first  to  the  family,  second  to  friends  and  co- 
workers. Future  legislation  should  be  directed  toward  the  intensive  rather 
than  the  extensive  method  of  propagation. 

The  terms  "tuberculous  family"  and  "tuberculous  domicile"  are  used 
in  the  same  sense  as  they  are  employed  by  the  Bureau  of  the  Census,  and  do 
not  signify  blood  relationship.  The  Maryland  law  proceeds  entirely  on  the 
intensive  method  of  attack,  and  provides,  first,  for  the  protection  of  the  tuber- 
culous family.  Further  statutes  will  be  enacted  providing  for  the  protection 
of  co-workers.  These  will  extend  the  powers  of  the  State  Board  of  Health 
to  factory  inspection  and  removal  of  all  unnecessary  sources  of  danger.  ^ 

Dr.  Vaughan  has  well  stated  the  essentials  of  a  law  for  the  regulation  of 
tuberculosis.  The  fundamental  requirement  is  registration.  This  is,  of 
course,  the  feature  of  aU  recent  enactments.  After  registration,  the  real 
essential  is  to  fix  the  responsibility  for  the  protection  of  the  tuberculous  family. 
In  Dr.  Vaughan's  original  draft  this  responsibility  is  fixed  upon  the  local  health 
authorities.  This  is  also  the  case  with  the  Wisconsin  law.  I  feel  that,  under 
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present  local  organization  in  health  matters,  the  problem  is  too  large  a  one  for 
the  health  officers  to  deal  with  directly.  I  think  that  the  Maryland  and  New 
York  plan,  fixing  the  responsibility  upon  the  attending  physician,  is  more 
practical. 

I  also  consider  the  provisions  of  the  Wisconsin  law,  compelling  a  tuber- 
culous person  to  carry  a  flask  about  with  him,  too  drastic  to  admit  of  practical 
execution.  I  think  also  the  direct  execution  of  the  law  by  the  health  authori- 
ties, as  provided  by  the  Wisconsin  law,  liable  to  cause  friction,  and  in  this  way 
defeat  its  purpose. 

The  essential  difference  between  the  New  York  and  Maryland  laws  is 
that  the  laws  of  New  York  provide  for  the  payment  of  the  fee  for  registration, 
while  the  laws  of  Maryland  only  provide  a  fee  for  home  prophylaxis.  Per- 
sonally, I  am  opposed  to  paying  fees  for  registration.  My  own  opinion  is 
that  physicians  should  be  licensed  in  the  same  manner  as  others  are  who 
follow  dangerous  occupations.  Physicians  handle  a  highly  dangerous  class 
of  material,  namely,  infectious  diseases,  and  they  should  only  be  allowed  to 
handle  them,  provided,  first,  that  due  notice  is  given  to  the  health  officers; 
and,  second,  that  they  are  handled  in  a  manner  conforming  to  law. 

From  a  practical  standpoint  I  can  say  without  hesitation,  after  six  years' 
experience,  that  the  tuberculosis  law  of  Maryland  has  been  a  great  success. 
Time  does  not  allow  me  to  go  into  a  discussion  of  the  direct  benefits,  but  there 
is  one  indirect  benefit  which  has  been  conspicuous.  Previous  to  the  enactment 
of  this  law,  hardly  2  per  cent,  of  our  physicians  realized  that  they  had  any 
duty  toward  the  tuberculous  family,  except  to  occasionally  see  the  patient, 
and  give  him  a  powder  or  pill.  All  our  physicians  are  now  alive  to  their 
responsibilities,  and  the  moral  effect  of  these  responsibilities  being  placed  upon 
them  by  statute  has  been  productive  of  very  great  good. 

I  do  not  suppose  it  is  necessary  to  impress  upon  this  audience  the  fact 
that  legal  regulation  is  by  far  the  most  important  as  well  as  the  most  economical 
method  which  we  have  for  the  control  of  tuberculosis.  Tuberculosis  is  unique 
among  diseases  in  number  and  strength  of  the  forces  which  have  been  brought 
to  bear  against  it.  This  very  multiplicity  of  forces,  however,  has  had  its 
unfortunate  feature.  Tuberculosis  is  not  a  problem  of  housing,  of  poverty,  or 
even  hospital  treatment,  though  these  are  all  important  contributing  causes. 

As  I  feel  that  the  real  issue  has  probably  been  obscured  in  the  minds  of 
the  profession,  and  has  certainly  been  obscured  in  the  minds  of  the  public, 
I  have  felt  it  my  duty  to  reiterate  certain  facts,  as  I  do  now.  These  are  only 
A,  B,  C's  of  sanitation,  and  may  be  gleaned  from  any  primer.  First,  that 
tuberculosis  is  an  infectious  disease,  not  differing  essentially  from  typhoid 
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fever,  malaria,  or  smallpox,  except  in  the  relatively  greater  importance  of 
contributing  causes.  Second,  that  all  persons,  no  matter  how  healthy,  are 
tuberculizable.  To  dispute  these  facts  we  would  have  to  ignore  the  plain 
evidences  of  animal  experimentation.  The  moral  of  this  dissertation  is  that 
tuberculosis  will  never  be  controlled  by  a  violent  attack  upon  accessory  causes, 
and  shutting  our  eyes  to  the  direct  cause.  It  seems  to  me  that  with  some 
of  our  present  methods  we  are  dealing  with  the  situation  in  the  same  manner 
as  the  authorities  of  a  city  might  who,  when  they  found  the  citizens  dying  of 
typhoid  fever,  due  to  a  polluted  water-supply,  should  advise  them  to  meet  the 
situation  by  daily  bathing,  fresh  air,  a  light  nutritious  diet,  and  abundance  of 

rest. 

Dr.  William  C.  White,  Pittsburg :  It  seems  to  me  that  in  the  projec- 
tion of  health  legislation  in  the  matter  of  tuberculosis  there  is  one  factor  that 
should  be  borne  in  mind.  Tuberculosis  is  an  infectious  disease,  and  all 
infectious  diseases  come  under  the  Department  of  Health,  Municipal,  State, 
or  United  States  jurisdiction.  Taken  as  a  basis  this  forms  the  framework  on 
which  really  the  question  should  be  handled.  It  is  the  United  States'  business, 
it  is  the  States'  business,  it  is  the  municipalities'  business  to  go  into  this  question 
from  an  economic  and  business  standpoint.  Most  municipalities  have  enough 
laws.  Then  where  lies  the  difficulty  ?  It  is  simply  that  no  one  in  the  munici- 
pality or  State  or  United  States  has  it  as  his  or  their  business  to  see  that  the 
laws  are  carried  out.  It  seems  to  me  that  this  is  the  weakness  of  the  whole 
thing  that  we  have  been  working  on  so  continuously.  I  do  not  wish  to  mini- 
mize the  educational  work,  the  instructive  work,  the  work  that  is  being  carried 
on  in  different  parts  of  the  country,  but  I  do  wish  to  point  out  and  insist  upon 
this,  that  each  municipality.  State,  and  even  the  United  States  should  have  some 
one  whose  sole  duty,  whose  sole  business,  it  is  to  carry  on  this  work  for  the 
territory  under  their  charge.  The  country  should  be  divided  into  such  de- 
partments as  to  make  the  plan  feasible.  We  should  have  a  United  States 
Department  of  Health,  and  I  think  it  would  be  well  if  this  meeting  would 
express  such  an  opinion  in  some  form  of  resolution  to  be  presented  to  the 
legislators.  There  is  no  one  braiia  in  this  country  too  big  to  be  the  head  of  such 
a  department,  which  should  also  carry  with  it  a  position  in  the  cabinet  of  the 
United  States.  The  United  States,  with  such  a  department,  could  lay  out 
and  carry  out  a  plan  for  each  State.  Without  such  a  department  it  is  folly, 
I  think,  to  expect  health  officers  to  carry  on  the  work  effectually.  The  work 
is  big  enough  to  be  delegated  to  some  individual  in  each  division  of  the  country, 
an  individual  with  brains,  tact,  personality,  who  can  handle  the  work  as  a 
separate  department.     The  difficulty  is  to  get  a  man  with  brains  of  a  quality 
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suited  for  the  work.  This  would  be  an  economic  business  for  the  State. 
The  State  then  could  lay  plans  for  the  municipality.  If  the  State  were  divided 
into  certain  districts,  such  a  plan  would  be  feasible.  Cities  of  the  first  and  sec- 
ond class  take  care  of  their  own  public  health,  and  it  is  the  State's  duty  to  see 
that  this  is  done.  In  the  smaller  municipalities,  where  not  so  much  attention 
is  paid  to  public  health  matters,  and  often  where  the  municipality,  county, 
or  districts  are  large  and  scattered,  it  is  the  State's  duty  to  see  that  this  question 
is  properly  handled.  Whatever  is  done  should  be  carried  on  in  a  businesslike 
way. 

Again,  the  tuberculosis  problem  is  so  big  that  it  should  be  delegated  to 
some  individual  of  brains,  character,  and  personality  who  is  responsible  for 
carrying  on  the  work  as  his  sole  business.  You  cannot  buy  brains,  however, 
without  sufficient  money;  if  you  have  a  man  with  brains  to  start  the  work 
with,  but  he  has  not  enough  to  live  on,  you  will  lose.  Such  a  man  in  every 
municipality  is  of  great  value.  The  amount  of  tuberculosis  varies  with  the 
size  of  the  municipality.  Consequently,  I  think  to  obtain  municipal  supremacy 
in  this  business  there  should  be  established  a  complete  armamentarium  to 
handle  this  question,  an  armamentarium  to  consist  of  hospitals,  educational 
factors,  educational  work  in  the  schools,  schools  of  preventive  medicine, 
open-air  schools,  hospital  supervision,  etc.,  to  combat  these  causes,  which  are 
a  menace  to  public  health. 

Such  a  man  in  charge  of  this  work  in  the  city  or  State  need  not  confine 
himself  to  the  help  that  may  be  provided  through  municipal  coffers.  He  takes 
care  of  the  whole  situation,  and  he  can  get  what  assistance  he  can  from  chari- 
table institutions  and  elsewhere.  What  is  wanted  is  a  man  of  the  character 
of  Dr.  Hermann  M.  Biggs,  of  New  York  city,  who  carries  out  a  comprehensive 
plan  of  municipal  management  of  tuberculosis  for  that  city,  or  a  man  of  the 
character  of  our  secretary.  Dr.  Livingston  Farrand,  to  whose  broad  conceptions 
the  National  Association  owes  its  progress;  and  to  the  man  big  enough  to 
see  the  needs,  must  be  turned  over  the  entire  business,  and  he  must  have  the 
sole  control  of  the  business.  This,  I  believe,  is  the  solution  of  the  tuberculosis 
problem.  This  is  a  plan  that  every  city  should  make  it  its  business  to  take 
up.  It  is  the  business  of  the  State  to  be  active  in  the  prevention  of  tuber- 
culosis; it  is  also  the  business  of  each  city  of  the  State  to  be  active.  It  is  a 
paying  business.  Let  the  problem  then  be  attacked  from  every  side  that  looks 
toward  the  eradication  of  the  disease. 

When  we  consider  that  90  per  cent,  of  the  children  in  the  cities  before 
reaching  the  age  of  fourteen  years  are  probably  infected  with  tuberculosis, 
surely  it  is  the  business  of  the  city  to  care  for  such  children  and  to  do  what 
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Dr.  Cabot  has  already  outlined;  let  them  give  the  children  open-air  schools; 
let  all  the  schools  be  in  the  open  air.  Give  the  children  lunches  in  the  middle 
of  the  day.  Many  a  child  is  sent  to  school  without  breakfast,  and  he  is  faint 
and  unfit  for  mental  work.  This  is  a  part  of  the  municipalities'  business, 
it  seems  to  me.  There  is  no  question  but  that  a  large  proportion  of  this  90 
per  cent,  of  children  infected  with  tubercle  bacilli  before  they  attain  the  age 
of  fourteen  recover.  Why  do  they  recover?  Because  they  have  obtained 
such  a  body-resistance  as  to  overcome  the  infection.  I  think  it  is  possible, 
yes,  not  only  possible,  but  more  than  likely,  that  the  majority  of  adults  have 
established  resistance  through  this  early  infection  of  tuberculosis,  power  to 
overcome  it,  and  an  acquired  immunity  which  renders  them  free  from  active 
tuberculosis  throughout  life.  Undoubtedly  this  is  an  acquired  immunity. 
It  is  without  question  the  duty  or  business  of  the  city  or  State  to  establish 
in  the  bodies  of  these  children  a  sufficient  degree  of  resistance  to  overcome  the 
already  resident  infection  which  later  in  life  might  become  active.  This  is 
one  of  the  most  important  things  concerned  with  the  prevention  of  tuber- 
culosis. 

Take  Dr.  William  H.  Park's  work,  of  New  York  city:  he  states  that  11 
per  cent,  of  the  cases  of  tuberculosis  occurring  in  children  come  from  cattle. 
If  that  is  true,  there  must  be  certain  laws  for  municipal  and  governmental 
control  of  the  milk-supply. 

Dr.  C.  0.  Probst,  Columbus,  Ohio:  Our  State  Sanatorium  in  Ohio 
was  secured  by  three  successive  legislatures. 

Steps:  First,  creating  a  commission  to  investigate  and  report  upon  "the 
desirability  and  feasibility  of  establishing  a  State  Sanatorium  in  Ohio  for  the 
treatment  of  cases  of  incipient  pulmonary  tuberculosis."  The  appropriation 
asked  for  was  $500.  Care  was  taken  to  have  the  majority  of  this  commission 
laymen,  so  the  people  would  be  convinced  this  was  something  more  than  a 
fad  of  the  doctors. 

The  second  step  was  to  ask  for  a  commission  to  select  a  site  and  prepare 
plans  for  necessary  buildings.  The  appropriation  asked  for  and  received 
was  $35,000. 

The  final  step  was  to  secure  appropriations  to  complete  the  institution. 
Two  grants,  totaling  $79,000,  have  been  received. 

The  law  governing  the  Sanatorium  has  one  unique  featiu^e.  Suitable 
outdoor  employment  may  be  provided  for  patients,  who  may  be  paid  not  to 
exceed  $5.00  per  week  for  their  work.  It  remains  to  be  seen  whether  this 
provision  will  induce  suitable  cases  to  remain  a  longer  time,  or  enable  others 
to  learn  some  outdoor  occupation  that  wuU  furnish  a  livelihood. 
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Provision  for  advanced  cases,  or  for  those  not  suitable  for  or  who  would 
not  go  to  the  State  Sanatorium,  is  made  in  a  recent  act  authorizing  county 
and  district  hospitals  for  tuberculosis. 

It  is  made  unlawful  after  igio  to  keep  any  person  with  pulmonary  tuber- 
culosis in  any  county  infirmary  except  in  separate  suitable  buildings.  The 
county  commissioners  may  spend  any  sum  they  deem  necessary  for  such 
buildings.  Provision  may  be  made  for  other  persons  with  pulmonary  tuber- 
culosis who  are  not  inmates  of  the  infirmary.  A  charge  of  $3.00  per  week 
or  any  less  sum  may  be  made  for  those  able  to  pay.  County  hospitals  are 
under  the  control  of  the  infirmary  board  and  the  infirmary  physician  has 
medical  charge. 

Two  or  more,  but  not  to  exceed  five,  counties  may  join  and  erect  a  district 
hospital.  This  is  governed  by  a  board  of  trustees,  one  from  each  county, 
who  also  select  the  site  and  put  up  the  buildings.  They  have  the  right  of 
eminent  domain  in  condemning  land.  They  appoint  the  medical  superin- 
tendent. The  cost  of  land  and  buildings  is  divided  among  the  counties  par- 
ticipating according  to  their  respective  tax  duplicates.  The  cost  of  main- 
tenance is  on  a  per  capita  basis. 

A  State  law  provides  that  any  local  board  of  health  may  require  any  person 
selling  milk  within  its  jurisdiction  to  present  a  certificate  from  a  licensed  veterin- 
arian that  his  cows  are  free  from  tuberculosis  or  other  disease.  Several 
boards  have  attempted  to  enforce  this  provision,  but  have  found  it  imprac- 
ticable. The  Legislature  appropriated  $3000  for  public  education  in  milk 
and  milk  production,  with  special  reference  to  tuberculosis,  and  also  $15,000 
to  pay,  under  certain  restrictions,  for  tuberculous  dairy  cows  slaughtered 
by  order  of  the  State. 

By  State  law  local  boards  of  health  must  disinfect  houses  in  which  persons 
with  tuberculosis  have  died,  or  from  which  they  have  removed. 

Municipal  legislation  with  reference  to  tuberculosis  has  been  ordinances 
against  spitting,  and  appropriations  of  money  for  free  dispensaries,  municipal 
hospitals  for  tuberculosis  or  for  visiting  nurses.  In  some  half  dozen  of  the 
larger  cities  physicians  are  required  to  report  tuberculosis  to  the  health  de- 
partment. In  but  one  city,  Cleveland,  has  there  been  much  success  in  en- 
forcing this  requirement. 

There  may  now  be  briefly  presented  what  I  consider  desirable  tubercu- 
losis legislation  for  which  the  Ohio  public  is  ready  and  would  probably 
support. 

I.  To  authorize  the  forcible  removal,  if  necessary,  of  consumptives  dan- 
gerous to  the  public  from  disobedience  or  unavoidable  overcrowding. 
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2.  To  prohibit  teachers  or  pupils  with  open  tuberculosis  from  attending 
public  schools. 

3.  To  provide  at  State  expense  for  an  adequate  traveling  tuberculosis 
exhibit  with  qualified,  paid  lecturers. 

4.  To  require  the  essential  facts  in  regard  to  tuberculosis  to  be  properly 
taught  in  all  schools  and  colleges  in  connection  with  hygiene. 

5.  To  adopt  minimum  requirements  for  the  stabling  and  care  of  dairy 
cows,  to  take  effect  one  or  two  years  after  adoption. 

6.  To  create  a  tuberculosis  fund  from  which  to  pay  annually  to  any  vol- 
unteer tuberculosis  association  a  sum  equal  to  the  amount  raised  by  such 
association  to  be  expended  in  the  prevention  of  tuberculosis  by  methods  ap- 
proved by  some  competent  State  authority.  This  last  recommendation  would 
be  the  most  difficult  one  to  carry. 

Mr.  Homer  Folks,  New  York :  I  have  been  asked  to  speak  regarding  our 
experience  during  the  present  winter  in  New  York,  in  the  matter  of  tuber- 
culosis legislation,  for  whatever  bearing  it  may  have  on  the  situation  in  the 
country  at  large.  Last  year  we  were  able  to  report  the  enactment  of  a  law 
in  New  York  State  modeled  in  some  degree  after  the  laws  of  Maryland  and 
Wisconsin;  it  is  a  very  detailed  law  providing  for  registration  and  for  the 
supervision  of  the  patient  and  of  his  home  by  the  attending  physician,  or 
health  officer.  It  seemed  best  not  to  try  to  put  the  law  into  full  effect  until  after 
the  meeting  of  the  International  Congress.  It  resulted  that  not  until  Novem- 
ber or  December  was  machinery  for  securing  the  administration  of  the  law 
available.  Public  opinion  had  been  considerably  aroused  and  enlightened 
by  the  distribution  of  pamphlets  at  the  county  and  State  fairs.  Something 
over  three  hundred  thousand  circulars  on  the  subject  of  tuberculosis  were 
given  out,  and  in  each  circular  there  was  contained  an  abstract  of  the  pro- 
visions of  that  law.  We  were  a  little  afraid,  I  will  admit,  when  the  machinery 
became  available  in  December,  to  undertake  a  general  movement  to  secure 
the  complete  enforcement  of  the  law  at  a  time  when  the  legislature  was  just 
about  to  meet  again.  It  might  be  that  such  a  law  might  be  modified  without 
a  fair  trial.  But  now  our  friends  at  Albany  have  again  departed  for  their 
homes  for  a  period  of  nine  months  and  we  expect  to  get  busy  and  secure  a 
reasonable  enforcement  of  the  law.  No  serious  modification  of  the  law 
should  be  contemplated  until  we  have  thoroughly  tried  out  the  present  statute. 

We  secured  some  additional  legislation  this  winter.  We  have  had  on  the 
statute-books  since  1902  a  most  iniquitous  and  objectionable  law  which  was 
passed  for  the  alleged  protection  of  one  citizen,  to  prevent  the  building  of  a 
tuberculosis  hospital  near  his  country  home.     This  law  provided  that  no 
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hospital  for  tuberculosis  should  be  built  except  after  securing  the  consent 
of  the  town  board,  also  of  the  county  board  of  supervisors.  The  labor  unions 
of  New  York  had  secured  a  site  on  which  to  build  a  hospital  for  their  tuber- 
culous patients,  a  place  removed  from  human  habitation.  It  was  situated 
several  miles  from  any  town  of  any  size.  But  they  were  unable,  because  of 
this  law,  to  use  it;  the  boarding-house  keepers  some  six  miles  away  thought 
that  the  presence  of  such  a  hospital  might  prevent  the  people  coming  to  them 
during  the  summer  months.  This  winter  that  law  was  substantially  modified, 
and  the  town  board  and  the  county  board  of  supervisors  were  eliminated. 
Applications  for  such  use  of  a  site  must  now  be  passed  on  by  the  local  health 
ofl&cer  and  the  State  Commissioner  of  Health;  if  they  agree,  their  action  is  final. 
If  they  do  not  agree,  a  decision  is  then  made  by  the  Lieutenant-Governor  of 
the  State,  the  Speaker  of  the  Assembly,  and  the  State  Health  Commissioner, 
representative  men  who  have  no  interest  in  any  particular  locality.  The 
Governor  recommended  a  repeal  of  the  law  of  1902,  and  he  did  so  because  of 
the  result  of  a  campaign  in  Elmira.  At  Elmira  two  citizens  wished  to  give  a 
fine  piece  of  property,  with  suitable  buildings,  for  the  purposes  of  a  tuberculosis 
hospital;  they  were  ready  to  make  over  title  of  the  property  and  all  needed 
equipment,  furniture  and  fixings.  This  property  was  located  just  outside 
the  city,  and  it  was  only  by  the  most  strenuous  efforts  and  influences  of  all 
sorts  and  kinds  that  the  town  board  could  be  prevailed  upon  to  allow  the 
city  of  Elmira  to  accept  this  gift  of  land,  and  to  use  the  place  for  a  tuberculosis 
hospital. 

The  matter  of  more  hospitals  was  considered  seriously  by  some  of  the  lead- 
ing men  of  the  State,  and  the  suggestion  was  made  by  the  Governor  in  his  mes- 
sage that  the  building  of  additional  hospitals  for  advanced  cases  of  tuberculosis 
was  a  very  important  thing  in  the  State  of  New  York.  Then  the  question 
arose  whether  this  should  be  done  by  the  State,  or  by  the  counties,  cities, 
or  towns.  At  the  same  time  there  was  a  demand  for  an  enlargement  of  the 
hospital  for  the  care  of  the  incipient  cases;  there  was  a  long  waiting-list. 
Finally  the  legislature  was  prevailed  upon  to  appropriate  a  considerable  sum 
of  money  to  double  the  size  of  the  State  Hospital  for  incipient  cases,  and 
to  pass  a  bill  which  permits  the  counties  to  establish  hospitals  for  other  tuber- 
culous patients,  separate  and  apart  from  almshouses  and  under  an  entirely 
different  control.  That  bill  is  now  in  the  hands  of  the  Governor,  and  without 
doubt  will  receive  his  signature.  Under  its  provisions,  when  a  board  of 
supervisors  shall  have  determined  to  establish  a  hospital  for  the  care  and 
treatment  of  persons  suffering  from  tuberculosis,  and  shall  have  acquired  a 
site  therefor,  and  shall  have  awarded  contracts  for  the  necessary  buildings 
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and  improvements  thereon,  it  shall  appoint  five  citizens  of  the  county,  of  whom 
tv^^o  at  least  shall  be  practising  physicians,  who  shall  constitute  a  board  of 
managers  of  the  hospital.  The  superintendent,  to  be  appointed  by  the  board, 
must  be  a  physician  of  at  least  three  years'  experience  in  the  practice  of  his 
profession.  He  should  be  a  practical  and  skilful  man  in  the  administration, 
both  lay  and  medical,  of  the  institution.  The  board  of  managers  may  remove 
him  from  office,  but  otherwise  he  is  the  real  authority  of  the  institution.  The 
superintendent  is  really  the  chief  executive  officer  of  the  hospital.  The  super- 
intendent must  personally  examine  any  patients  applying  for  admission; 
if  he  is  satisfied  that  the  patient  is  suffering  from  tuberculosis,  he  shall,  if 
there  is  a  vacancy,  admit  him  to  the  hospital  if  he  be  a  resident  of  the  county. 
No  discrimination  may  be  made  in  the  accommodation,  care,  or  treatment 
of  any  patient  by  reason  of  his  means.  Whenever  a  patient  has  been  admitted, 
the  superintendent  shall  cause  such  inquiry  to  be  made  as  he  may  deem  ne- 
cessary, as  to  his  circumstances;  and  of  the  relatives  of  such  patient  legally 
liable  for  his  support.  If  he  finds  that  such  patient,  or  said  relatives,  are  able 
to  pay  for  his  care  and  treatment  in  whole  or  in  part,  an  order  shall  be  made 
directing  such  patient,  or  said  relatives,  to  pay  to  the  treasurer  of  such  hospital 
toward  the  support  of  such  patient  a  specified  sum  per  week,  in  proportion 
to  their  financial  ability,  but  such  sum  shall  not  exceed  the  actual  per  capita 
cost  of  maintenance.  If  the  superintendent  finds  that  such  patient,  or  said 
relatives,  are  not  able  to  pay,  either  in  whole  or  in  part,  the  care  and  treatment 
of  such  patient  is  a  charge  upon  the  county.  Patients  may  be  received  from 
adjacent  counties;  but  every  patient  so  admitted  shall  be  a  charge  against 
the  county  sending  such  patient,  at  a  rate  to  be  fixed  by  the  board  of  managers, 
which  shall  not  exceed  the  per  capita  cost  of  maintenance,  including  a  reason- 
able allowance  for  interest  on  the  cost  of  the  hospital. 

Already  three  counties  in  the  State  have  appropriated  funds  for  the  building 
of  county  hospitals  for  tuberculous  patients,  two  of  them  before  this  law  was 
framed;  these  were  to  be  a  part  of  almshouses,  but  under  the  new  bill  may 
be  separated  from  them  and  placed  under  a  board  of  managers. 

We  are  very  hopeful  that  in  the  course  of  the  next  year  we  shall  be  able 
to  secure  the  establishment  of  a  considerable  number  of  coimty  hospitals  for 
the  tuberculous  patients.  The  trend  of  opinion  in  New  York  and  of  its 
legislation  seems  to  be  that  the  moderate  and  advanced  cases  of  tuberculosis 
should  be  cared  for  by  the  locality  in  which  they  reside  and  in  a  local  institu- 
tion, but  that  the  State  should  make  proper  provision  for  the  incipient  cases. 

Mr.  Harry  Greensf elder,  St.  Louis:  St.  Louis  has  recently  come  to 
the  fore  on  this  subject  to  a  certain  extent  by  appointing  a  commission  for  the 
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Study  and  prevention  of  tuberculosis,  and  the  municipality  has  appropriated 
$25,000  for  research  work  along  this  line,  and,  consequently,  I  should  like 
to-day  to  deal  with  the  nature  of  this  work.  I  believe  our  board  of  health 
has  taken  hold  of  this.  I  fully  agree  with  what  Dr.  White  has  stated,  and  I 
think  that  what  he  has  referred  to  should  be  further  advocated  by  this  organ- 
ization. In  connection  with  what  the  local  board  of  health  is  doing,  the 
municipal  commission  is  acting  in  an  advisory  capacity  to  the  board  of  health, 
and  they  are  working  harmoniously  together. 

Dr.  James  Alexander  Miller,  New  York:  There  is  one  point  that 
has  not  been  sufficiently  touched  upon  in  connection  with  the  tuberculosis 
problem.  What  shall  we  do  with  the  large  percentage  of  the  cases  that  are 
in  our  midst  ?  There  is  no  doubt  but  that  it  is  necessary  to  remove  the  advanced 
cases  to  a  hospital  where  they  can  be  under  close  supervision.  But  in  New 
York  that  does  not  control  the  situation.  In  New  York  the  majority  of  these 
advanced  cases  stay  in  their  homes  and  are  visited  but  twice  a  year,  and  that  is 
not  enough  for  an  adequate  supervision  or  control.  These  people  must  be 
reached  through  the  formation  of  additional  tuberculosis  dispensaries.  We 
have  an  Association  of  Tuberculosis  Clinics  composed  of  seventeen  members, 
one  in  charge  of  each  clinic;  each  clinic  has  its  own  district,  and  deals  only 
with  its  own  district  of  the  city.  The  nurses  of  each  clinic  act  as  agents  of 
the  Department  of  Health  in  the  supervision  and  control  of  these  patients; 
they  are  also  the  agents  of  the  physicians  who  treat  these  cases  in  the  clinics. 
In  this  way  the  whole  situation,  I  think,  is  under  control.  Within  one  year 
we  should  have  at  least  ten  more  clinics  engaged  in  this  work;  this  will  make 
each  district  so  small  that  the  nurses  should  know  every  house  and  every 
family  in  the  district,  and  thus  aid  very  materially  in  controlling  the  situation. 
In  each  dispensary  we  have  organized  a  system  by  which  each  clinic  shall 
establish  a  local  registry  for  that  particular  district,  and  every  case  of  tuber- 
culosis is  reported  to  the  Board  of  Health;  also  every  case  that  dies  or  is  dis- 
charged from  the  hospital  is  reported.  In  this  way  the  cases  are  always  under 
adequate  and  strict  registration  and  supervision. 

Mr.  Christopher  Easton,  St.  Paul :  We  allow  people  who  want  to  con- 
tribute money  for  the  care  of  the  tuberculous  patients  to  do  so ;  the  legislature 
has  also  made  an  appropriation  for  the  educational  work.  Two  laws  of 
importance  that  were  introduced  in  the  legislature  failed.  One  law  called 
for  the  exclusion  of  tuberculous  patients  from  the  public  schools;  the  other 
law  established  a  fund  to  be  used  for  the  erection  of  local  hospitals  throughout 
the  State. 

Dr.  H.  M.  Bracken,  St.  Paul :    The  question  of  dealing  with  tuber- 
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culosis  has  become  a  general  one  within  the  past  few  years,  and  it  is  very 
important  that  this  should  be  so,  but  it  is  not  right  that  the  health  officers  of 
the  States  and  cities  should  attempt  to  evade  responsibility  in  dealing  with 
this  disease.  Just  why  one  communicable  disease  should  be  dealt  with  as  an 
independent  problem,  as  has  been  the  case  in  dealing  with  tuberculosis,  is 
more  than  I  can  understand.  If  a  case  of  smallpox  is  reported  to  the  health 
officials,  there  is  a  great  commotion  in  the  community  at  once;  yet  in  1907 
there  were  but  17  deaths  from  smallpox  in  Minnesota  and  2039  deaths  from 
tuberculosis.  The  people  demand  that  the  health  officers  shall  search  out 
and  quarantine  cases  of  smallpox,  but  no  demand  is  made  that  they  shall 
take  steps  to  prevent  the  spread  of  tuberculosis.  We  can  very  easily  prevent 
smallpox  by  vaccination,  but  we  have  no  such  simple  method  of  preventing 
tuberculosis.  It  is  time  that  the  local  health  officers  were  made  to  recognize 
their  responsibility  in  dealing  with  tuberculosis.  Some  educational  pressure 
must  be  brought  to  bear  upon  the  people,  including  the  tuberculous  patients 
and  the  health  officials,  looking  to  the  control  of  this  disease. 

Dr.  A.  P.  Francine,  Philadelphia :  I  am  very  much  interested  in  this 
discussion,  but  am  disappointed  that  mention  has  not  been  made  of  the  recent 
legislative  work  in  Pennsylvania,  which  is  now  in  process  of  execution  and 
bids  fair  to  be  more  far-reaching  and  effective  than  any  with  which  I  am  fam- 
iliar elsewhere.  It  takes  up  the  matter  from  a  different  and,  I  think,  a  broader 
point  of  view  than  that  which  has  been  mentioned  to-night. 

Briefly  outlined,  it  consists  of  three  principal  features,  i.  e.,  a  network  of 
dispensaries  throughout  the  State,  one  or  more  large  sanatoria,  and  infirmaries 
conveniently  placed.  So  far,  the  dispensary  system  is  well  established  and 
the  large  State  sanatorium  at  Mt.  Alto  has  over  six  hundred  free  patients. 
The  infirmaries  have  not  yet  been  built.  A  free  State  dispensary,  thoroughly 
equipped  along  modern  lines,  was  established  in  every  county  in  the  State, 
sixty-seven  in  all.  These  were  so  successful,  and  the  need  for  them  appeared 
so  great,  that  other  State  dispensaries  have  since  been  added  in  the  larger 
cities  or  towns,  until  the  total  number  of  dispensaries  is  now  one  hundred 
and  eight,  each  with  its  own  staff  of  physicians  and  nurses  and  each  dispensing 
free  milk  and  eggs  to  those  cases  which  cannot  afford  to  buy  these  necessary 
supplies.  The  dispensaries  are  for  indigent  consumptives  and  those  who 
cannot  afford  to  pay  a  physician.  Aside  from  the  medical  care  and  material 
good  these  dispensaries  do,  they  are  a  most  potent  factor  in  the  work  of  educa- 
tion and  prevention.  The  people  come  to  these  dispensaries  in  large  numbers 
and  every  case  of  tuberculosis  is  reported.  It  is  hard  to  overestimate  the  value 
of  the  inspectresses,  who  are  all  graduated  trained  nurses,  going  into  the  homes 
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of  the  people,  aiding  them,  teaching  them  cleanliness,  and  in  all  their  efforts 
furthering  the  great  work  of  prevention  and  cure. 

The  dispensaries  further  act  as  feeders  for  the  State  Sanatorium  at  Mt. 
Alto,  where,  I  am  glad  to  be  able  to  say,  every  case  of  active  infectious  tuber- 
culosis is  admitted,  no  matter  what  the  stage  of  his  disease  may  be.  The 
Legislature  has  just  granted  the  State  Department  of  Health  $2,000,000  for 
the  next  two  years  to  carry  on  this  great  work.  As  you  no  doubt  know,  the  man 
directly  in  charge,  and  who  is  responsible  for  this  comprehensive  scheme, 
is  Dr.  Samuel  G.  Dixon,  the  Commissioner  of  Health. 

The  statement  has  been  made  to-night  that  consumptives  will  not  go  to 
a  hospital,  and  the  value  of  the  infirmary  has  been  minimized.  It  has  been 
my  experience  that  they  are  not  only  willing  but  anxious  to  go,  provided  they 
can  go  to  places  where  they  can  be  assured  of  suitable  care  and  attention. 
They  will  not  go  to  the  tuberculosis  departments  of  almshouses;  but  the 
difficulty  will  not  be  to  fill  suitable  infirmaries,  can  they  but  be  built,  but  to 
provide  sufficient  infirmaries  for  the  number  of  sick  who  want  to  avail  them- 
selves of  them.  Generally  speaking,  there  is  reasonable  sanatoria  accommoda- 
tion for  the  early  and  favorable  cases,  but  the  greatest  need  to-day  is  for  in- 
firmaries where  the  advanced  cases  can  be  cared  for. 

Dr.  S.  C.  Williams:  I  rise  to  speak  on  the  economic  aspect  of  this 
question.  It  is  impossible  at  the  present  time  to  segregate  every  consumptive 
until  you  make  provision  for  his  family,  and  that  is  not  possible  at  the  present 
time.  One  of  the  chief  difficulties  in  dispensary  work  is  to  persuade  the  dis- 
pensary patient  to  continue  his  attendance;  as  a  rule,  so  soon  as  he  receives 
some  improvement  he  ceases  to  come.  One  of  our  local  dispensary  physicians 
told  me  that  this  was  one  of  his  greatest  difficulties,  and  he  had  not  yet  found 
a  way  to  surmount  it.  He  visits  them  and  also  sends  a  professional  nurse. 
The  difficulty  of  obtaining  professional  nurses  is  great;  they  must  work  for 
small  wages,  and  they  are  not  willing  to  give  up  their  usual  work,  for  which 
they  receive  greater  wages.  It  seems  to  me  in  the  general  consideration  of 
such  a  broad  problem  we  must  take  in  the  psychological  factor,  the  individual 
working-man  and  the  consumptive. 

Mr.  Samuel  P.  Withrow,  Cincinnati:  I  should  like  to  speak  upon 
the  question  of  dispensaries  and  the  difficulties  encountered  as  we  find  them  in 
Cincinnati.  Our  League  succeeded  in  getting  the  city  to  establish  a  free  dis- 
pensary, but  its  efficiency  has  been  greatly  curtailed  by  politics.  The  same 
applies  to  our  city  Municipal  Hospital  for  Consumptives,  which  is  called  our 
Branch  Hospital.  If  you  have  a  law  establishing  local  provisions,  it  means 
local  government.     We  in  Cincinnati  are  fighting  to  get  these  institutions  out 
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of  politics,  but  we  as  yet  have  not  succeeded.  We  would  be  pleased  to  know 
the  experience  of  others  along  this  line,  and  what  means  have  been  employed 
to  obtain  the  desired  efficiency  of  these  institutions  that  are  supported  by  the 
municipality.  I  should  like  to  ask,  how  do  you  start  a  dispensary  and  how 
do  you  support  it  ?  What  would  you  do  in  case  there  were  five  in  a  family 
living  in  one  room  ?     How  would  you  stop  the  spread  of  infection  ? 
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RELATION  OF  THE  PUBLIC  SCHOOLS  TO  THE 
ANTI-TUBERCULOSIS  MOVEMENT 


By  a.  B.  Poland 

Newark,  N.  J. 


When  individual  effort  fails  in  a  democracy,  collective  effort  becomes 
necessary.  Such  collective  effort  may  be  voluntary,  as  in  the  case  of  this 
Association,  or  obligatory,  that  is,  required  by  law.  As  a  rule,  voluntary 
collective  effort  precedes  and  paves  the  way  for  legal  enactment.  Such  has 
been  the  history  of  the  public  schools,  as  shown  by  the  introduction  into 
school  curricula  of  the  kindergarten,  playgrounds,  manual  training,  medical 
inspection,  cooking,  sewing,  and  most  other  school  activities  that  are  now 
almost  universal.  The  public,  first  of  all,  must  be  educated  to  recognize  the 
new  need;  and  the  surest  and  quickest  way  to  educate  the  public  is  to  show  the 
new  activity  in  actual  operation.  As  an  instance  in  point,  I  may  cite  the  Fresh 
Air  School  for  pretuberculous  and  tuberculous  children,  established  in  Provi- 
dence in  1907.  The  following  account  of  this  experiment  I  quote  from  "The 
Campaign  Against  Tuberculosis  in  the  United  States,"  compiled  by  Jacobs 
and  published  by  the  Russell  Sage  Foundation  Charities  Publication  Com- 
mittee. 

"In  the  summer  of  1907  Dr.  Ellen  A.  Stone,  of  Providence,  R.  I.,  con- 
ducted a  summer  camp  at  her  own  home  for  weak  and  tuberculous  children. 
The  success  of  the  experiment  was  so  great  that  when  it  came  time  for  school 
to  open  in  the  fall.  Dr.  Stone  and  others  tried  to  find  some  plan  to  enable  these 
children  to  have  the  fresh-air  treatment  and  still  go  to  school.  The  subject 
was  presented  to  the  Superintendent  of  Schools  and  to  the  School  Board,  who 
finally  decided  to  undertake  the  experiment. 

"Xn  old  school-house,  out  of  use,  known  as  the  Meeting  Street  School, 
was  fitted  up  for  the  purpose;  one  side  of  the  building  being  torn  out,  and  large 
swinging  windows  being  put  in  instead.  The  League  for  the  Suppression  of 
Tuberculosis  supplied  the  mittens  and  'sitting  out'  bags,  and  agreed  to  super- 
intend the  work.  The  School  Board  installed  an  ordinary  kitchen  stove, 
which  served  the  double  purpose  of  heating  the  soapstones  and  also  the  soup 
for  lunch  time. 

5  65 
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"The  School  opened  January  27,  1908,  with  twenty-two  pupils  enrolled; 
all  but  two  grades  being  represented.     It  was  necessarily  an  ungraded  school. 

"To  secure  pupils,  letters  were  sent  to  the  parents  of  those  children  who 
were  weak  or  affected,  in  the  near  vicinity  of  the  school.  During  the  first 
three  months  in  which  the  school  was  in  operation  not  one  of  the  pupils  was 
out  sick,  nor  did  one  of  them  have  a  severe  cold,  although  the  windows  were 
not  closed  even  in  extreme  cold  weather.  Frequently  visits  were  made  by  the 
physicians  in  charge,  measurements  taken  of  each  pupil,  and  progress  noted. 
With  the  coming  of  the  warm  weather  the  soup  furnished  by  the  School  Board 
was  discontinued  and  milk  substituted  in  its  stead." 

In  a  similar  manner  the  cooperation  of  the  Boston  school  board  was  se- 
cured by  the  Association  for  the  Relief  and  Control  of  Tuberculosis  in  that 
city,  and  a  fresh-air  school,  started  by  the  Association,  was  taken  over  by  the 
school  board  last  September. 

The  foregoing  points  out  the  way  by  which  public  governmental  coopera- 
tion is  usually  secured  in  this  country.  The  experience  of  Providence  and 
Boston  may  be  repeated  in  every  city  of  the  United  States  by  a  similar  mode  of 
approach,  which  is  recommended. 

The  two  institutions  that  touch  most  closely  the  life  of  the  child  are  the 
family  and  school.  If  the  family  performed  its  whole  duty  in  the  nurture, 
training,  protection,  and  education  of  the  child,  the  school  as  a  separate  in- 
stitution might  be  unnecessary.  But  because  the  family,  through  ignorance, 
indifference,  or  inability,  cannot  always  be  trusted  with  the  sole  education  of 
the  child,  the  State  assumes  that  function.  By  taking  the  child  out  of  the 
parent's  control  for  certain  hours  of  the  day  the  State  becomes,  pro  tanto  at 
least,  responsible  for  the  child's  physical  as  well  as  moral  and  intellectual 
welfare.  Hence  arises  the  duty  of  the  State  to  provide  suitable  school  sites, 
school  buildings,  school  equipment,  etc. 

But  the  responsibility  of  the  State  for  the  physical  welfare  of  the  child  is 
not  fully  discharged  when  it  makes  provision  merely  for  h3-gienic  school  sur- 
roundings ;  it  must  see  that  the  child  is  in  a  proper  condition  to  be  taught  and 
that  he  is  taught  in  the  most  effective  manner.  To  be  effectively  taught,  the 
child  must  be  healthy,  well-nourished,  supplied  with  capable  instructors,  not 
subjected  to  mental  overstrain,  etc.  Instruction,  too,  should  deal  with  things 
most  useful  to  the  child  as  a  future  citizen.  It  should  include  not  only  the 
ability  to  read,  write,  cipher,  etc.,  but  how  to  take  care  of  the  health,  how  to 
cooperate  effectively  with  others,  and,  in  general,  how  to  be  and  become  a 
useful  member  of  society. 

Having  in  mind,  then,  its  true  function,  is  the  cooperation  of  the  school  in 
the  anti-tuberculosis  movement  either  necessary  or  desirable?     There  are 
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several  reasons  in  my  judgment  why  such  cooperation  is  eminently  needed 
and  much  to  be  desired. 

First,  such  cooperation  will  afford  the  quickest  and  most  effective  means 
to  disseminate  knowledge  as  to  the  nature  of  tuberculosis  and  the  best  means 
for  its  prevention  and  cure.  Approximately  25  per  cent,  of  our  total  popula- 
tion are  enrolled  in  public  and  private  schools.  Here  they  are  imder  the  daily 
tuition  of  trained  teachers.  Besides — a  fact  of  the  utmost  importance — the 
instruction  given  in  the  school  is  taken  for  its  full  face  value  in  the  children's 
homes.  Parents  learn  from  their  children  who  will  not  learn  otherwise.  The 
teacher's  statement,  as  most  of  us  have  found  by  experience  with  children  at 
school,  outweighs  that  of  even  the  parent.  For  instance,  I  had  only  a  few  days 
ago  occasion  to  criticize  a  composition  written  by  my  ten-year-old  child.  She 
had  described  the  Canadian  Horseshoe  Falls  as  3000  feet  deep.  I  remon- 
strated with  her  that  such  was  impossible,  but  failed  to  convince  her,  because 
the  "teacher  said  so."  Neither  filial  affection  nor  respect  for  her  father's 
knowledge  was  lacking;  nevertheless,  the  child  could  not  be  convinced  that 
the  teacher  was  wrong.  In  a  large  sense  this  implicit  confidence  in  the  teacher 
is  to  be  commended.  And  what  a  splendid  opportunity,  therefore,  has  the 
school  not  only  to  impart  useful  knovv^ledge  but  to  shape  ideals ! 

Even  the  authoritative  utterances  of  this  distinguished  body  of  experts  and 
savants  will  have  less  weight  with  the  average  school-boy  and  school-girl 
than  the  unsupported  statement  of  his  teacher.  To  reach,  therefore,  most 
effectively,  as  well  as  most  directly,  25  per  cent,  of  our  total  population  we 
must  interest  the  teachers  of  our  children  and  secure  their  active  cooperation. 

Second,  children  are  the  best  promoters  of  new  ideas  in  the  homes.  Among 
adults  the  anti-tuberculosis  campaign  is  bound  to  encounter  almost  insur- 
mountable difl&culties,  especially  when  it  attempts  compulsory  isolation  or 
segregation  in  any  but  the  most  advanced  cases.  But  many  parents,  who 
would  not  hesitate  an  instant  to  violate  state  laws  and  city  ordinances,  will 
listen  to  appeals  when  made  by  their  children  to  give  them  the  proper  care  and 
protection.  Natural  affection  is  a  motive  that  we  must  not  lose  sight  of  even 
in  framing  compulsory  legislation.  We  must  get  the  children  to  work  on  our 
side;  then  compulsory  legislation  will  be  less  needed. 

Again,  to  quote  from  Ecclesiastes,  "one  generation  passeth  away  and 
another  generation  cometh."  Education  is  chiefly  effective  because  it  looks 
mainly  to  the  future.  The  instruction  of  one  generation  is  the  seed-corn  of 
the  next. 

It  may  be  objected  that  the  school  curriculum  is  already  so  full  that  no 
time  is  left  to  teach  tuberculosis,  or  that  this  kind  of  instruction  has  no  place 
in  the  schools. 
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The  fact  cannot  be  overlooked  that  during  the  past  twenty  years  the  pubhc 
school  has  become  paternal  and  socialistic  to  a  remarkable  degree.  The 
founders  of  the  American  common  school  would  no  more  recognize  their  ideal 
in  the  public  school  of  to-day  than  would  old  Peter  Stuyvesant  the  Manhattan 
sky-line.  What  with  intellectual  training  in  anywhere  from  ten  to  twenty 
branches,  with  physical  training  demanding  an  always  increasing  share  of  our 
time,  with  moral  and  civic  training  insisted  upon  in  no  uncertain  terms,  with 
industrial  training  now  pounding  for  admittance  at  the  outer  doors,  with 
temperance  training  receiving  at  least  perfunctory  consideration,  with  medical 
inspection  already  making  demands  that  the  school  shall  be  practically  turned 
over  for  a  part  of  every  day  to  the  doctor  and  nurse,  with  the  eye  specialist, 
the  ear  specialist,  and  the  dental  specialist  each  asking  for  a  chance  to  repair, 
if  not  to  entirely  make  over,  the  child,  is  it  surprising  that  the  public  in  some 
places  should  cry,  "Halt,"  when  any  new  innovation  is  proposed? 

Why,  in  Ohio  a  law  has  been  recently  enacted  that  every  school  in  the  State 
must  give  ten  minutes  per  week  to  teach  the  danger  of  getting  burnt  in  case  of 
a  fire.  This  is  a  new  prophylactic  measure  to  replace  the  old  experiential 
maxim  that  "a  burnt  child  dreads  the  fire,"  which  was  good  enough  for  our 
fathers  and  mothers.  I  mention  the  foregoing  not  to  criticize,  but  in  order  to 
show  that  the  schools  are  being  pressed  into  service  of  all  kinds;  but  there  are 
particularly  strong  reasons,  it  seems  to  me,  why  tuberculosis  should  be  taught 
in  the  schools: 

1.  The  study  of  hygiene  is  already  a  part  of  the  school  curriculum.  It  will 
require  little  or  no  additional  time  of  the  pupil,  especially  if  instruction  in 
topics  of  relatively  less  importance  be  omitted. 

2.  The  facts  desirable  to  teach  lend  themselves  readily  to  distribution 
among  all  grades.  In  the  lowest  grades  such  directions  as  not  to  spit  on  the 
floor  or  on  the  sidewalk;  to  breathe  always  through  the  nostrils;  to  sleep 
with  windows  open  at  night — such  facts,  when  given  with  simple  explanations, 
are  quite  within  the  range  of  the  very  youngest  children.  Gradually  and  pro- 
gressively more  elaborate  and  scientific  instruction  may  be  given,  even  up  to 
and  through  the  high  school. 

Having  attempted  to  show  by  the  foregoing  that  the  school  is  an  important, 
necessary,  and  desirable  ally  in  the  campaign  against  tuberculosis,  I  wish  now 
to  mention  briefly  some  of  the  ways  by  which  the  school  can  make  its  service 
most  useful  and  effective. 

I.  As  to  Selection  oj  Sites  jar  School  Buildings. — It  is  a  shameful  fact,  but 
none  the  less  true,  that  in  most  of  our  cities  until  quite  recently  little  or  no  at- 
tention has  been  given  to  the  selection  of  school  sites,  except  upon  grounds  of 
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convenience  of  access  by  pupils  or  upon  grounds  of  economy.  The  notion 
that  sunhght  as  well  as  abundant  air  and  exercise  have  any  immediate  and 
necessary  relation  to  school  efficiency  has  been  rarely  or  never  considered.  One 
of  the  immediate  eiTects  of  this  anti-tuberculosis  campaign  will  be  to  compel 
communities  to  open  their  eyes  with  reference  to  the  selection  of  school  sites 
and  the  location  and  orientation  of  school  buildings.  Sunshine,  it  is  said,  is 
one  of  the  surest  and  deadliest  enemies  of  the  tubercle  bacillus;  certainly  the 
cheapest,  when  it  can  be  got  for  nothing.  But  few  of  our  school  architects 
have  ever  taken  the  question  of  sunlight  into  consideration  in  placing  a  building 
on  a  school  site.  On  the  contrary,  school  boards  and  school  architects  have 
stuck  tenaciously  to  the  traditional  oblong  type  of  school  building,  and  placed 
it  so  that  at  least  one-half  of  the  building  would  rarely  or  never  get  a  ray  of 
direct  sunshine.  Types  of  school  architecture  have  been  developed,  and  others 
should  be,  which  will  fit  on  a  site  of  any  shape  or  dimensions,  and  which  will 
admit  sunshine  into  every  room  for  a  part  at  least  of  each  day.  The  prin- 
ciples of  orientation  of  school  buildings  have  yet  to  be  studied  and  described. 

2.  As  to  Construction  of  School  Buildings,  including  Lighting,  Heating,  and 
Ventilating. — During  the  past  few  years  there  has  been  great  progress  in 
school-house  construction.  In  several  States  sanitary  regulations  as  to  space, 
heat,  and  light  have  been  estabhshed  by  law.  Much  more  remains,  however, 
to  be  done.  Problems  of  lighting,  heating,  ventilating,  cleaning,  airing,  dust- 
ing, and  disinfecting  are  still  in  most  instances  far  from  being  satisfactorily 
solved.  Take,  for  instance,  one  problem,  to  wit,  that  of  artificial  ventilation; 
I  have  yet  to  learn  of  very  many  school  buildings  where  a  perfect,  or  indeed 
approximately  perfect  system — considered,  of  course,  from  the  standpoint  of 
the  hygienist,  and  not  from  that  of  the  engineer  responsible  for  installing  it — 
can  be  seen  in  operation.  Scattered  throughout  the  country  are  school  build- 
ings by  the  thousands  wherein  artificial  heating  and  ventilating  apparatus  has 
been  installed  that  is  not  only  practically  useless,  but  worse  than  useless,  since 
it  compels  school-children  to  breathe  noxious  and  often  fetid  air,  when  only  the 
window  separates  them  from  God's  pure  atmosphere.  But  it  is  forbidden  to 
open  the  windows!  Talk  of  juggernauts,  and  fetish  worship!  there  never 
was  a  more  hideous  juggernaut  than  that  of  a  worthless  system  of  artificial 
school  ventilation.  It  is  not  my  purpose  to  inveigh  against  artificial  heating 
and  ventilating  per  se;  far  from  it;  but  I  do  protest  most  emphatically  against 
those  pseudo  and  abortive  systems  so  frequently  installed  even  by  some  of  our 
most  distinguished  heating  and  ventilating  engineers.  I  have  in  mind  as  an  in- 
stance a  school  building  of  twenty-three  rooms,  located  not  far  from  New  York, 
in  the  erection  of  which  one  of  the  foremost  engineers  and  publicists  in  the 
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country  was  employed  to  devise  and  supervise  the  heating  and  ventilating 
system.  No  care  nor  expense  seems  to  have  been  spared;  but  v^^hen  the  system 
was  put  in  operation,  six  of  the  twenty-three  rooms  could  not  be  heated,  and, 
of  course,  could  not  be  ventilated.  But  despite  the  protests  of  superintendent, 
teachers,  and  pupils,  the  "system"  had  to  be  worked.  It  had  been  paid  for, 
and  how  could  the  cost  to  the  city  be  otherwise  justified.  The  fact  is  that 
heating  and  ventilation  are  far  from  being  a  science.  Sometimes  engineers 
hit  it;  oftener  they  do  not.  It  may  interest  you  to  know  that  a  friend  of  mine 
inspected  last  summer  many  of  the  foremost  technical  and  engineering  schools 
of  France,  Germany,  Holland,  and  England.  Among  other  famous  schools 
he  visited  that  at  Charlottenburg  near  Berlin.  Here  is  located,  as  you  know, 
one  of  the  foremost  schools  of  architects  and  engineers  in  all  Germany,  if 
not  in  all  Europe. 

Discussing  heating  and  ventilating  systems,  he  found  that  a  whole  group 
of  rooms  in  the  very  building  in  which  the  professors  gave  their  engineering 
instruction  had  been  cut  out  from  the  general  heating  and  ventilating  system 
and  resort  had  to  gravity  methods.  On  inquiring  why  this  was  done,  he  was 
told  that  the  artificial  methods  did  not  work.  On  inquiring  further,  "Why 
do  you  teach  what  is  impractical?"  my  friend  was  told, "  Only  because  we  have 
to  do  it."  If  this  can  happen  in  one  of  the  foremost  architectural  and  engineer- 
ing schools  of  Emrope,  what  may  we  expect  from  inexperienced  engineers,  by 
whom  too  many  by  far  of  our  American  school  buildings  have  been  experi- 
mented with ?  I  am  not  opposed,  however,  to  appropriate  experimenting.  We 
shall  have  to  do  a  great  deal  more  of  it.  But  I  do  protest  most  emphatically 
against  the  insistence  by  so  many  engineers  of  school  boards  that  under  no 
consideration  shall  windows  be  raised  or  lowered,  however  hot  or  fetid  the 
air— because  it  will  "  queer"  the  system!  Call  it  a  failure  and  let  it  go  at  that. 
But  do  not  compel  the  children  to  suffer.  Open  the  windows  and  throw  out 
the  system.  And,  above  all,  do  not  call  a  system  scientific  when  the  opening 
of  a  single  window  in  a  single  room  of  a  large  school  building  "queers"  the 
whole  system!  It  reminds  me  of  the  barracks  story  told  by  Kipling, — was  it, 
or  some  one  of  his  imitators, — where  there  was  only  one  long  bench  for  the 
whole  squad  to  sleep  upon  at  night.  When  the  squad  was  full,  all  lay  closely 
packed  facing  the  same  direction;  when  the  time  came  to  turn,  all  had  to 
turn  simultaneously  at  the  sergeant's  command.  If  the  opening  of  a  single 
window  throws  the  whole  system  out  of  order,  let  engineers  devise  a  cut-ofi". 
It  should  be  as  easy  to  cut  in  and  cut  out  a  room  in  a  heating  and  ventilating 
system  as  in  an  electric  lighting  system.  If  not,  why  not  ?  Let  engineers  go 
to  work  and  find  out. 
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It  seems  to  me  that  this  convention,  devoted  as  it  is  to  the  problem  of  pure 
air  and  open  vi^indows,  should  appoint  a  committee  to  get  facts  and  to  make 
recommendations  upon  the  suppression  of  the  artificial  heating  and  ventilating 
plague  that  is  widely  prevalent  and  directly  opposed  to  the  anti-tuberculosis 
movement. 

3.  As  to  Cleanliness  of  School  Buildings. — I  have  recently  read  an  able 
article  on  the  school  as  a  germ  distributor.  Whatever  may  be  the  facts  in  the 
case,  the  school  should  be  the  freest  from  disease  germs  of  any  public  building, 
because  of  its  large  number  of  daily  occupants. 

It  can  be  made  relatively  free  from  germs  of  contagious  disease  by  exer- 
cising care  in  two  directions:  (i)  Through  more  careful  medical  inspection, 
whereby  no  pupils  bearing  germs  of  contagious  disease  are  admitted;  (2)  by 
so  thoroughly  airing,  dusting,  disinfecting,  and  cleaning  the  school  building 
as  to  free  it  from  any  disease-bearing  germs  that  may  have  lodged  in  it. 

Are  these  conditions  reasonably  met  by  the  rules  and  regulations  of  school 
boards  generally?  I  am  quite  positive  they  are  not.  In  most  cases  where 
stringent  rules  exist  the  practice  does  not  accord  with  the  rules.  Let  the  medi- 
cal inspectors  in  the  meeting  testify.  The  janitor  problem  from  time  out  of 
mind  has  been  one  of  the  most  serious  to  contend  with;  even  now  it  has  scarcely 
anywhere  been  solved.  I  know  of  no  city  whose  regulations  require  the  floors, 
windows,  walls,  etc.,  to  be  washed  and  cleaned  as  often  as  they  should  be. 
Why  should  not  a  school  be  kept  as  clean  as  a  hospital?  It  is  not  impossible; 
but  it  means  additional  cost  for  janitor  service ;  it  means,  too,  more  intelligent 
and  conscientious  janitors  in  many  cases;  it  means,  also,  better  medical 
oversight.  To  overcome  the  dust  nuisance,  I  am  hoping  to  see  the  vacuum 
process  more  widely  introduced.  There  would  then  be  no  excuse  for  neglect 
of  duty.  The  janitor  or  his  assistants  could  dust  and  clean  all  day  if  necessary 
even  while  school  is  in  session. 

4.  As  to  Overstrain  Due  to  Course  0}  Study,  Methods  of  Teaching,  and  School 
Management. — Inasmuch  as  the  native  predisposition  of  some  pupils  to  tuber- 
culous disease  plays  so  large  a  part  in  its  development,  teachers,  school  officers, 
and  others  cannot  be  too  well  informed  as  to  its  pathology  and  treatment. 
Pupils  predisposed  to  tuberculosis  in  any  of  its  forms  should  be  relieved  from 
all  strain,  arising  from  studies,  discipline,  or  otherwise. 

The  abandonment  of  the  old-fashioned  recess  is  to  be  deplored  for  many 
reasons.  I  am  looking  to  this  anti-tuberculosis  campaign  to  restore  it  in  a 
large  measure. 

5.  As  to  Teachers. — School  prophylaxis  should  be  one  of  the  special  sub- 
jects taught  in  the  curriculum  of  every  high  and  normal  school.     No  student 
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should  be  graduated  from  a  normal  school  who  has  not  been  most  thoroughly 
trained  and  instructed  in  this  most  important  branch. 

It  seems  scarcely  necessary  to  state  what  should  be  included  in  such  a 
course;  but  mere  anatomy  and  physiology  will  not  do.  The  training  should 
include  such  a  practical  knowledge  of  therapeutics  as  would  enable  the  teacher 
to  diagnose  the  unhygienic  conditions  of  a  school-room  and  to  prescribe  for 
the  necessary  relief.  Such  matters  as  appropriate  lighting,  heating,  ventilat- 
ing; how  to  manipulate  windows  or  artificial  devices  for  the  same;  and  other 
matters  of  a  similar  sort  that  few  teachers  now  understand,  should  all  be  thor- 
oughly taught.  As  to  the  employment  of  teachers  suspected  of  tuberculosis, 
the  Jersey  City  rule  is  a  good  one : 

"  Rule  LI.  No  teacher  shall  be  permitted  to  continue  his  or  her  work  in 
the  class-room  who  has  tuberculosis.  If  any  teacher  is  suspected  of  having 
tuberculosis,  he  or  she  must  submit  to  an  examination  by  a  physician  to  be 
designated  by  the  Board  of  Education  or  the  Committee  on  Teachers.  Such 
physician  shall  employ  all  modern  methods  of  diagnosis,  including  a  bacteri- 
ological examination,  and  shall  report  his  conclusions  to  this  Board." 

6.  As  to  the  Special  Classes  for  Children  Disposed  to  Tuberculosis. — I  have 
already  called  attention  to  what  has  been  done  in  the  city  of  Providence  toward 
segregating  children  in  a  partial  out-of-doors  environment.  This  mode  is 
feasible  anywhere  at  comparatively  slight  cost.  Instead  of  segregating  children 
altogether  from  their  friends  and  associates,  it  may  be  thought  desirable  in 
certain  instances  to  construct  and  equip  annexes  on  the  same  school  plot,  or  to 
equip  one  or  more  rooms  in  the  same  building,  preferably  on  the  top  floor  or  roof 
for  open-air  classes.  Not  only  tuberculous  children,  but  all  those  whose  health 
would  be  benefited  by  open-air  living,  may  be  similarly  housed  and  taught. 
The  extension  of  this  idea  would  lead  naturally  to  equipping  rooms  in  a  similar 
manner  for  pupils  in  normal  health.  Thus  should  we  arrive  at  the  antipodes 
of  the  bottled  up  artificially  heated  and  ventilated  class-room.  There  is 
nothing  more  certain  to  arise  from  this  campaign  than  the  establishment  of 
out-of-door  classes  for  tuberculous  children.  Such  classes  have  long  since 
been  established  abroad  and  have  been  quite  successful.  At  Charlottenburg 
near  Berlin,  and,  in  fact,  throughout  the  greater  part  of  France  and  Germany, 
such  out-of-door  classes  are  most  common.  The  Charlottenburg  open-air 
school  is  located  in  the  Griinewald,  or  Greenwood,  just  outside  the  city  of 
Berlin.  It  is  a  pine  forest  of  five  acres.  The  buildings  consist  of  two  one-story 
pavilions,  each  containing  two  or  three  class-rooms  and  several  small  apart- 
ments; and  an  administration  pavilion  with  accommodations  for  a  trained 
nurse  who  is  in  charge.     There  are  sleeping  huts  also  for  the  caretakers. 
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Besides  the  foregoing,  there  are  two  open  verandas  (Liegehallen)  for  re- 
clining, where  the  children  sleep  for  two  hours  at  noon  and  stay  at  other  times 
when  the  weather  is  inclement.  These  verandas  are  sometimes  used  also  for 
class-rooms.  This  school  accommodates  about  two  hundred  and  forty  pupils, 
who  are  recommended  by  the  medical  inspectors.  The  school  is  divided  into 
twelve  classes  of  about  twenty  pupils  each,  and  is  taught  by  a  staff  of  nine 
teachers,  six  male  and  three  female.  The  school  is  in  charge  of  a  trained  nurse 
and  under  close  medical  supervision.  The  nursing  and  feeding  of  the  children 
is  supported  by  a  patriotic  and  charitable  association  of  German  women. 

Lessons  occupy  twenty-five  minutes,  with  intervals  of  five  or  ten  minutes 
between.  The  number  of  lessons  per  week  varies  from  twenty-four  to  thirty- 
two,  according  to  age  of  children.  The  school  is  open  for  nine  months,  from 
April  to  the  middle  of  December.  Children  go  by  foot  or  by  tram-cars.  Cheap 
tickets  are  issued.  School  begins  at  7.45  A.  M.  and  lasts  until  7.30  P.  M.  in 
summer  and  until  7.00  P.  M.  in  winter. 

During  the  past  few  years  the  County  Council  has  opened  three  open-air 
schools  in  London  similar  to  the  Charlottenburg  school.  Each  of  these  Lon- 
don schools  contains  about  seventy  pupils  selected  by  the  Council's  medical 
officers  from  among  the  schools  in  the  near-by  district.  Classes  are  not  ex- 
pected to  exceed  twenty-five  children.  Hours  are  from  g  A.  M.  to  7  P.  M. 
Children  receive  three  meals  a  day. 

The  success  of  these  schools  is  said  to  be  highly  satisfactory.  Not  less 
than  twenty-five  per  cent,  have  been  permanently  cured  and  45  per  cent, 
greatly  improved.     The  educational  results  have  been  even  more  remarkable. 

From  the  standpoint  of  school  administration,  the  most  salient  feature  of 
the  open-air  schools  described  above  is  their  comparative  cheapness.  As  a 
matter  of  fact,  it  would  cost  less  to  house  and  teach  these  children  in  the  open 
air  than  to  provide  suitable  accommodations  in  our  ordinary  artificially  heated 
and  ventilated  school  buildings.  The  possibilities  that  are  opened  up  by  these 
open-air  schools  are  of  vital  importance  to  the  anti-tuberculosis  movement. 
An  immediate  and  organized  effort  should  be  made  to  establish  such  schools 
ever^'where  throughout  the  United  States.  In  doing  this,  the  National  As- 
sociation should  be  the  chief  promoter. 


DISCUSSION  ON  TUBERCULOSIS  AND  THE  SCHOOLS 
Dr.  Jay  Perkins,  Providence :  At  the  present  time  we  are  able  to  make 
a  far  more  accurate  estimate  of  the  prevalence  of  tuberculosis  among  children 
of  school  age  than  ever  before,  because  of  the  attention  now  being  paid  to  the 
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medical  inspection  of  children  in  the  public  schools,  of  the  special  work  of  our 
tuberculosis  dispensaries  in  examining  children,  and  particularly  as  a  result 
of  the  application  of  the  cutaneous  test  by  von  Pirquet  and  others.  To  me 
these  investigations  mean  that  there  are  a  large  number  of  children  infected 
with  tuberculosis,  many  of  whom  are  never  actively  tuberculous,  and  many  of 
whom  have  latent  tuberculosis  for  a  long  time,  in  whom  the  disease  afterward 
becomes  active,  and  some  in  whom  the  disease  is  active  from  the  start.  Of  the 
latent  cases  which  afterward  become  tuberculous,  many,  if  not  all,  would  re- 
main latent  until  cure  took  place,  were  it  not  for  some  intercurrent  disease  or 
something  markedly  unfavorable  to  the  vitality  of  the  child  in  its  environment. 
It  is  this  class  of  cases  which  it  is  within  our  power  to  favorably  influence  by  a 
proper  regulation  of  the  school  life.  The  depressing  effect  of  the  ordinary 
school  life  upon  these  defective  children  is  too  well  known  to  need  discussion. 
The  ideal  condition,  and  that  which  we  have  in  mind,  is  to  make  the  life  of 
all  children  during  the  school  age  such  as  to  remove  the  depressing  agencies. 
This  is  as  yet  impossible,  because  it  involves  too  radical  changes  in  the  manage- 
ment of  the  schools  to  be  carried  out  without  a  long  campaign  of  education, 
and  also  because  it  involves  a  supervision  of  the  home  life  which  is  impossible 
on  a  wholesale  scale. 

In  Providence  we  have  made  a  beginning  through  the  establishment  of  a 
fresh-air  school,  which  is  serving  as  a  part  of  the  general  educational  system, 
and  at  the  same  time  ciiring  some  of  the  infected  children.  During  the  summer 
of  1907  Dr.  Ellen  A.  Stone  and  Dr.  Mary  S.  Packard  conducted  a  small  day 
camp  for  children  who  were  suspected  of  having  tuberculosis.  While  on  my 
vacation  in  Maine  in  August  I  received  a  letter  from  Dr.  Packard,  as  follows: 

Dear  Dr.  Perkins: 

Dr.  Stone  and  I  were  going  to  see  you,  when  we  found  you  had  left  the  city. 
It  is  wrong  to  follow  you  on  your  vacation  with  business,  but  it  seems  worse 
to  put  off  for  weeks  getting  your  advice  about  a  possibility  we  have  been  think- 
ing of  for  some  of  the  tuberculous  children  of  the  city.  Do  you  think  it  is  too 
early  to  attempt  to  have  a  single  small  school,  necessarily  ungraded,  for  those 
children,  arranged  so  as  to  approximate  an  out-of-door  school?  It  would,  of 
course,  be  an  experiment,  and  in  all  probability  would  not  be  undertaken  by 
the  public  school  authorities;  but  we  have  thought  that  it  might  be  run  very 
inexpensively,  and  that  possibly  the  Providence  League  for  the  Suppression  of 
Tuberculosis  or  some  other  society  would  bear  the  expense  of  housing  and 
heating,  and  that  the  city  would  supply  a  teacher.  Probably  there  are  some 
tuberculous  teachers.  The  building  would  be  very  simple;  it  is  suggested  that 
the  horse  sheds  of  the  Friends'  Meeting  House  on  North  Main  Street  could  be 
arranged  for  it,  and  that  the  owners  would  be  willing,  since  they  are  using 
their  meeting-house  so  little  and  have  given  the  yard  for  a  playground  this 
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summer.     Or  the  little  house  on  Conanicut  Street,  now  used  as  a  pure  milk 
station,  which  probably  could  be  had  rent  free. 

We  shall  have  about  ten  children  at  the  camp  who  will  soon  have  to  go  back 
to  the  ordinary  schools,  or  would  be  at  home  in  close  rooms,  and  you  will 
know  of  many  more  than  these  who  should  have  an  out-of-door  life,  either  the 
day  or  the  night,  if  it  is  impossible  to  give  them  both.  Now  that  the  general 
interest  in  the  prevention  of  tuberculosis  is  so  much  greater  than  ever  before, 
do  you  think  that  some  such  experiment  might  be  started  this  fall  ?  If  you 
think  it  wise  to  try  it,  perhaps  you  will  be  so  good  as  to  express  your  approval 
to  Mr.  Minnick  and  let  him  be  thinking  of  it  while  you  are  away.  If  you  feel 
that  it  is  not  wise  and  not  practicable  for  the  League  to  undertake  it,  we  should 
think  that  it  would  better  not  be  attempted  under  any  other  auspices  at  present. 

Very  truly  yours, 

(Signed)     Mary  S.  Packard. 
August  14,  1907. 

On  my  return  I  interviewed  the  Superintendent  of  Schools,  Mr.  Walter 
H.  Small,  the  Chairman  of  the  School  Board,  Judge  Frederick  Rueckert,  and 
the  Superintendent  of  Health,  Dr.  Charles  V.  Chapin.  All  were  members  of 
the  League,  and  all  favored  the  idea  and  became  interested  and  enthusiastic 
over  it.  I  brought  the  matter  before  the  League  and  was  directed  to  appoint 
a  committee  with  power  to  bring  the  matter  before  the  school  authorities  and  to 
act  for  the  League.  I  appointed  Dr.  Chapin  as  chairman,  and  associated 
with  him  Judge  Rueckert,  Mr.  Small,  and  Dr.  Packard  and  Dr.  Stone.  The 
matter  was  brought  before  the  school  board  by  Mr.  Small  and  Judge  Rueckert 
and  was  approved.  A  school-house  not  then  in  use  and  centrally  located  was 
requested  for  use  as  a  fresh-air  school,  and  the  Committee  on  City  Property 
not  only  granted  this  request,  but  also  made  all  the  changes  desired.  We  now 
have  a  room  the  full  size  of  the  building  on  the  second  floor,  about  40  by  25 
feet,  with  windows  on  three  sides.  The  brick  wall  on  about  one-half  of  the 
southerly  side  was  removed  and  windows  substituted.  These  windows  ex- 
tend from  near  the  floor  to  the  ceiling,  with  hinges  at  the  top  and  with  pulleys 
arranged  so  that  the  lower  end  can  be  raised  to  the  ceiHng,  thus  leaving  this 
half  of  the  room  completely  open  to  the  south. 

The  school  is  an  ungraded  one,  having  at  present  eight  different  grades  or 
divisions,  representing  work  from  iB  (first  half  of  first  year)  to  6A  (last  half 
of  sixth  year).  The  school  was  started  in  mid-winter  with  ten  pupils,  and  the 
number  gradually  increased  to  twenty-five,  the  full  number  allowed  in  Provi- 
dence for  an  ungraded  school.  During  the  present  year  the  enrolment  has 
been  continuously  twenty-five.  Each  pupil  has  a  sitting-out  bag  of  the  stan- 
dard t}'pe,  and  in  very  cold  weather  has  a  hot  soapstone  in  the  bottom  of  the 
bag.     In  the  end  of  the  room  not  open  to  the  south  a  good  fire  is  kept  going 
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during  the  winter,  thus  partially  warming  the  air  and  keeping  that  end  of  the 
room  moderately  warm.  Where  the  pupils'  seats  are,  however,  the  temperature 
does  not  exceed  the  outdoor  temperature  by  more  than  ten  degrees. 

The  credit  for  suggesting  the  school  belongs  to  Drs.  Packard  and  Stone. 
Through  the  efforts  of  the  League  for  the  Suppression  of  Tuberculosis  their 
ideas  were  developed,  and  were  carried  out  by  the  School  Department  of 
Providence,  aided  by  the  League.  Providence  was  the  first  city  in  the  country 
to  establish  special  schools  for  the  mentally  deficient  or  "backward"  children, 
and  the  School  Department  is  to  be  highly  complimented  because  of  the  en- 
thusiasm and  energy  with  which  they  took  up  and  carried  out  the  establishment 
of  the  first  school  in  the  United  States  adapted  for  those  physically  deficient 
by  reason  of  tuberculosis. 

In  the  "Journal  of  Outdoor  Life"  for  March,  1909,  is  an  account  of  this 
school,  written  by  our  Superintendent  of  Schools,  Mr.  Walter  H.  Small.  It 
is  frequently  stated  that  the  laymen  of  our  country  are  further  advanced  in 
knowledge  of  the  treatment  of  the  tuberculosis  problem  than  is  the  medical 
profession,  and  the  attitude  which  Mr.  Small  and  Judge  Rueckert  and  the 
other  members  of  the  School  Board  have  taken  toward  this  school  shows  that 
they  at  least  appreciate  the  need  and  value  of  the  work.  From  Mr.  Small's 
article  I  will  quote  only  the  concluding  paragraph : 

"More  visitors  have  called  upon  this  school  than  any  other  in  the  city. 
Begun  as  an  experiment,  it  has  proved  its  worth,  and  is  not  now  experimental. 
Arranged  for  twenty  pupils,  it  contains  all  grades,  from  the  beginner  to  the 
highest  elementary  school  grade.  Not  all  grades  are  present  at  once.  The 
school  enrolment  is  varying  and  the  work  is  necessarily  individual.  Each 
does  what  he  can;  he  is  not  urged;  but  he  sits  in  the  sun,  keeps  healthfully 
busy,  drinks  in  fresh  air,  and  grows  stronger  physically  and  more  alert  mentally. 
To  see  the  color  come  into  the  cheeks  and  the  sparkle  into  the  eye,  and  to  see 
the  emaciated  form  fill  out,  convinces  those  close  to  the  work  that  it  pays 
abundantly." 

Our  League  for  the  Suppression  of  Tuberculosis  employs  four  graduate 
niu-ses,  who  devote  their  whole  time  to  visiting  the  homes  of  the  tuberculous. 
The  supervising  nurse,  Miss  Mary  Murray,  is  always  present  during  the  hours 
of  our  clinic  at  the  tuberculosis  dispensary  of  the  Rhode  Island  Hospital,  and 
by  her  direction  many  children  from  the  families  of  the  tuberculous  are  brought 
to  the  clinic.  It  is  largely  from  these  children  that  pupils  are  selected  for  the 
fresh-air  school,  and  the  school  department  leaves  it  wholly  in  our  hands  as  to 
what  children  shall  attend  the  school.  In  a  few  instances  children  with  moder- 
ately active  lesions  have  been  accepted,  but  for  the  most  part  we  Iiave  taken 
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children,  exposed  to  tuberculosis,  whom  we  believed  to  be  infected  but  who  had 
no  active  lesion.  The  children  are  under  the  constant  observation  of  Dr. 
Ellen  A.  Stone,  a  member  of  our  committee  on  the  school  and  one  of  the  medical 
inspectors  of  the  city  schools.  She  weighs  them  and  makes  a  hemoglobin 
test  monthly,  and  measures  them  three  times  during  the  school  year.  Until 
recently  the  school  sessions  have  corresponded  with  those  of  the  other  schools 
for  the  same  grades,  but  since  most  of  the  pupils  live  so  far  from  the  school  or 
under  such  home  conditions  that  they  bring  a  lunch  with  them,  at  the  suggestion 
of  the  teacher  the  following  arrangement  has  been  adopted,  and  is  working 
very  satisfactorily.  The  children  come  at  9  o'clock  and  have  a  recess  at  10.30, 
when  they  are  given  hot  soup.  At  1 2  o'clock  they  are  all  seated  around  tables, 
eat  whatever  lunch  they  have  brought,  and  in  addition  are  given  a  hot  pudding, 
such  as  tapioca  or  rice,  served  with  cream  and  hot  chocolate  or  cocoa  made  with 
all  milk.     The  menu  for  one  week  was  as  follows : 

Mondav.— 10.30:    Beef  soup,  with  rice.     12:    Pudding,  cream  of  wheat, 

2  quarts  milk,  6  eggs,  served  with  cream;  chocolate,  all  milk. 

Tuesday.— 10.30:  Beef  soup,  with  macaroni.  12:  Pudding,  tapioca,  2 
quarts  milk,  6  eggs,  whipped  cream,  chocolate,  all  milk. 

Wednesday.— 10.30:  Tomato  bisque  soup.  12:  Rice  puddmg,  3  quarts 
milk,  6  eggs,  served  with  cream,  chocolate,  all  milk. 

Thursday.— 10.30 :  Beef  soup  with  vegetables.     1 2 :  Baked  farma  puddmg, 

3  quarts  milk,  6  eggs,  cream;  chocolate,  all  milk. 

Friday.— 10.30:  Pea  soup.  12:  Prune  pudding,  3  quarts  milk,  6  eggs, 
served  with  cream;  cocoa,  all  milk. 

The  cooking  is  all  done  by  the  teacher,  Miss  Marie  E.  Powers.  Before 
eating  each  child  must  thoroughly  scrub  his  hands,  wash  his  face,  comb  his 
hair,  and  after  eating  clean  his  teeth.  Each  child  is  taught  the  necessity  of 
having  an  individual  drinking-cup  and  tooth-brush.  The  children  take  turns 
in  assisting  in  setting  the  table,  in  serving,  and  in  washing  the  dishes.  Those 
not  engaged  in  the  latter  occupation  go  out  into  the  yard  and  play  until  the 
school  reassembles  at  one  o'clock.  The  school  closes  at  2.30  p.  m.  During 
the  school  day  some  light  gymnastic  exercises  are  given,  including  the  use  of 
wands,  and  the  children  are  taught  proper  methods  of  breathing.  During  the 
spring  the  children  have  a  garden  in  which  they  themselves  work  under  the 
supervision  of  a  man  employed  for  this  purpose  in  connection  with  the  public 
schools.  The  homes  are  visited  by  the  League  nurses  and  instruction  given 
in  regard  to  proper  ventilation  at  night  and  home  hygiene  in  general.  All  of 
the  children  sleep  with  open  windows  throughout  the  winter,  and  it  has  been 
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found  that  this  custom  is  contagious  and  that  other  members  of  the  family  are 
doing  the  same  thing. 

Some  of  the  children,  as  their  physical  condition  improved,  have  returned 
to  the  regular  schools,  and  have  been  fully  up  to  grade  in  their  school  work, 
instead  of  being  backward,  as  they  would  have  been  if  they  had  stayed  in  the 
regular  schools  in  their  poor  physical  condition.  Thus,  with  the  good  work 
done  from  the  ordinary  educational  standpoint,  from  the  marked  physical  im- 
provement in  the  children,  from  the  education  in  hygiene  received  by  the 
pupils  themselves  and  by  the  households  from  which  they  come,  and  from  the 
education  of  the  school  department  and  of  the  general  public,  including  many 
other  teachers  who  have  visited  the  school,  the  school  has  been  a  grand  success 
as  a  school,  and  is  an  effective  object-lesson  toward  the  ideal  we  have  in  mind, 
that  all  schools  should  be  conducted  along  hygienic  lines. 

Our  Superintendent  of  Health  has  for  a  long  time  had  a  very  simple  but 
comprehensive  set  of  rules  for  the  guidance  of  the  teachers  in  teaching  and  for 
the  pupils  themselves  for  the  prevention  of  the  transmission  of  contagious  dis- 
eases. These  rules  are  thoroughly  taught  in  our  fresh-air  school,  and  are  as 
follows: 

Remember  These  Things 

Do  not  spit  if  you  can  help  it.     Never  spit  on  a  slate,  floor,  or  sidewalk. 

Do  not  put  the  fingers  into  the  mouth. 

Do  not  pick  the  nose  or  wipe  the  nose  on  the  hand  or  sleeve. 

Do  not  wet  the  finger  in  the  mouth  when  turning  the  leaves  of  books. 

Do  not  put  pencils  into  the  mouth  or  wet  them  with  the  lips. 

Do  not  put  money  into  the  mouth. 

Do  not  put  pins  into  the  mouth. 

Do  not  put  anything  into  the  mouth  except  food  and  drink. 

Do  not  swap  apple  cores,  candy,  chewing  gum,  half  eaten  food,  whistles, 

or  bean  blowers  or  anything  that  is  put  in  the  mouth. 
Never  cough  or  sneeze  in  a  person's  face.     Turn  your  face  to  one  side. 
Keep  your  face  and  hands  clean;   wash  the  hands  with  soap  and  water 

before  each  meal. 

Thus  far  there  has  been  no  case  of  contagious  disease  among  those  attend- 
ing this  school.  Throughout  the  first  winter,  which  was  an  unusually  severe 
one,  no  pupil  in  the  school  had  even  a  cold  in  the  head,  and  during  the  stormy 
weather  there  was  a  better  attendance  at  this  school  than  at  the  regular  schools. 
Most  of  the  pupils  are  selected  from  families  living  within  a  walking  distance 
of  the  school,  and  from  a  health  standpoint  we  have  considered  it  best  that  so 
far  as  possible  they  should  walk  to  and  from  the  school.  If  for  any  reason  this 
is  not  advisable,  as  in  stormy  weather  or  when  a  child  has  some  temporary 
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indisposition,  the  League  pays  the  carfares  of  those  whose  parents  are  not  well 
able  to  do  so. 

The  success  of  such  a  school  depends  to  a  large  extent  upon  the  special 
ability  and  enthusiasm  of  its  teacher.  The  Superintendent  of  Schools  selected 
for  this  work  a  teacher  peculiarly  fitted  for  it.  Her  work  has  been  much 
harder  than  that  of  the  average  teacher,  but  her  enthusiasm  and  genial  tempera- 
ment have  enabled  her  to  do  the  work  cheerfully.  Great  stress  is  laid  upon 
individual  work  with  the  pupils.  Besides  keeping  them  up  to  the  grade  work 
of  the  other  city  schools,  she  has  this  year  had  some  children  who  came  to  the 
fresh-air  school  after  prolonged  absence  from  school,  and  in  five  months  they 
w-ere  enabled  to  regain  lost  ground  and  to  accomplish  all  new  work  necessary 
to  their  grades.  They  are  now  ready,  should  they  be  transferred  to  their 
regular  schools,  to  take  their  places  side  by  side  with  the  pupils  to  whom  the 
handicap  of  ill  health  has  been  unknown. 

The  following  are  a  few  illustrative  cases : 

Ebba  G ,  aged  nine  years,  was  operated  on  last  fall  at  the  Rhode  Island 

Hospital  for  tubercular  glands  of  the  neck.  The  wound  would  not  heal.  She 
entered  the  fresh-air  school  December  14th.  One  week  after  entrance^  the 
wound  began  to  show  marked  improvement,  and  healing  progressed  rapidly. 
Since  entering  the  school  she  has  gained  6  pounds  4  ounces. 

There  are  two  other  children  m  the  school  who  during  the  year  have  under- 
gone similar  operations,  and  both  have  improved  greatly  since  their  entrance. 

Annie  C ,  aged  nine  years.     Her  father  died  of  tuberculosis  early  in 

1908.  In  the  spring  Annie  presented  marked  indication  of  tubercular  in- 
fection, was  sent  to  the  farm  conducted  by  the  Society  for  Organizing  Charity 
during  the  summer,  and  improved  greatly.  In  September  she  entered  her 
regular  school.  At  the  end  of  five  weeks  of  the  ordinary  school-room  life  she 
had  nearly  lost  what  she  had  gained  during  the  summer.  She  lost  flesh  and 
ate  and  slept  poorly.  She  was  then  placed  in  the  fresh-au:  school  and  began 
to  improve  at  once.  Two  months  after  her  entrance  an  older  sister  said, 
"  Annie  now  looks  as  she  did  when  she  came  from  the  farm."  Since  entering 
the  fresh-air  school  this  child  has  not  been  absent  once  on  account  of  ill  health 
and  has  accomplished  two  grades  in  the  time  usually  allotted  to  one. 

Nellie  W ,  aged  eleven  years,  entered  the  fresh-air  school  last  September. 

During  the  first  quarter  she  attended  school  only  three  days,  and  it  was  feared 
that  she  was  too  advanced  a  case  for  the  fresh-air  school,  but  the  periods  of 
attendance  became  longer  and  the  physical  condition  improved.  The  child 
now  scarcely  ever  misses  a  day  and  has  gained  3  pounds  7  ounces. 

Harold  G ,  aged  seven  years,  is  not  tuberculous,  but  lives  near  the 
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school,  and  his  mother  had  observed  the  improvement  in  the  children  attending 
the  school  the  preceding  year.  The  child  was  admitted  at  the  request  of  the 
mother,  who  said  that  he  had  been  unable  to  attend  school  for  more  than  three 
weeks  at  one  time.  Wlien  not  attending  school  the  child  played  out  of  doors 
a  great  deal  and  seemed  in  good  health,  but  as  soon  as  he  entered  the  life  of  the 
regular  school-room  he  became  ill,  suffered  from  colds  in  the  head  and  chest, 
and  slept  and  ate  poorly.  The  child  was  accepted  at  the  fresh-air  school,  and 
during  the  present  year  has  been  absent  but  two  days  and  has  gained  4  pounds 
2  ounces.     The  hemoglobin  has  risen  from  70  to  80  per  cent. 

Children  who  when  attending  regular  schools  suffered  frequent  attacks  of 
tonsillitis  have,  since  entering  the  fresh-air  school,  been  nearly  or  entirely  free 
from  the  same. 

Dr.  JohnH.  Lowman,  Cleveland  :  That  tuberculosis  is  the  most  serious 
disease  for  the  school-children  is  quite  evident,  and  yet  it  is  sought  and  com- 
bated with  Uttle  energy.  There  are  many  reasons  for  this.  The  other  con- 
tagious diseases  are  easily  recognized  and  isolation  is  expected  and  tolerated 
because  it  is  continued  but  a  short  time. 

In  the  first  year  of  life  tuberculosis  is  fifth  on  the  mortality  list.  WTiooping- 
cough,  which  is  the  most  fatal,  is  first;  then  come  measles,  scarlet  fever,  and 
diphtheria.  Tuberculosis  gradually  acquires  the  third  and  second  place  in 
succeeding  years,  and  by  the  ninth  and  tenth  year  is  easily  first.  By  the 
eleventh  year  the  exanthemata  and  cutaneous  diseases  have  fallen  50  to  75 
per  cent,  below  tuberculosis,  which  continues  gradually  to  increase  even  in  the 
higher  and  presumably  more  hygienic  grades.  If  the  schools  have  anything 
to  do  with  this  increase,  it  must  be  either  by  association  or  by  physical  and  men- 
tal overstrain;  if  the  school  is  not,  through  its  accidents,  the  cause,  then  we 
must  look  for  the  reason  of  this  increase  in  the  continued  Hfe  of  the  child  in 
the  infected  or  infecting  home.  That  the  home  alone  is  not  the  cause  would 
appear  from  the  fact  that  the  mortality  increases  so  slowly  from  the  first  to 
the  sixth  year,  and  so  rapidly  from  the  seVenth  to  the  tenth,  and  so  much  more 
rapidly  from  the  tenth  to  the  fifteenth;  and,  secondly,  from  the  fact  that  so 
many  children  develop  tuberculosis  who  have  not  the  home  association  to  ex- 
plain it.  I  know  of  no  statistics  which  corroborate  this,  but  it  is  the  common 
knowledge  of  many  physicians.  Any  individual  who  enters  a  new  group  of 
associates  must  participate  in  the  dangers  that  threaten  the  group.  If  he 
becomes  a  stone-mason  or  a  metal  pohsher,  his  social  predisposition  to  tuber- 
culosis is  greatly  increased.  If  he  enters  a  group  of  naval  officers,  his  pre- 
disposition is  much  diminished.  If  he  enters  the  school-boy  group  at  the  age 
of  eight,  his  risk  is  immediately  increased.     The  causes  of  this  diversity  will 
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only  be  found  in  a  careful  analysis  of  the  customs  common  to  the  members  of 
the  group,  and  not  in  their  indi\^dual  peculiarities.  Take  for  instances  the 
operatives  in  a  shoe  factory.  The  men  work  very  rapidly.  In  order  to  fasten 
the  upper  temporarily  on  the  first  sole,  they  must  put  the  tacks  in  their  mouths, 
and  rapidly  and  gently  insert  them  half-way  through  the  leather.  The  shoe 
is  then  passed  on  to  the  next  man,  who  hammers  the  tacks  home.  As  he  does 
this  he  holds  the  shoe  near  his  face  and  raises  considerable  dust.  As  the  shoes 
have  lain  some  time  in  a  rack,  it  is  presumable  that  the  mucus  on  the  tacks  is 
dry  and  rises  with  the  dust  the  second  man  makes.  The  mortality  of  the  shoe 
operative  is  high,  and  some  of  them  have  told  me  of  working  directly  next  to  a 
man  who  coughed  and  who  subsequently  died  of  consumption. 

So  direct  a  picture  of  possible  contagion  cannot,  of  course,  be  shown  in  the 
school-boy.  There  are  many  things,  however,  in  the  school  life  that  would 
suggest  the  possibility  of  contagion  if  they  are  continued  from  year  to  year. 

There  is  a  law  in  Ohio  which  permits  teachers  to  act  as  janitors.  This  is 
taken  advantage  of  in  the  country  districts  for  which  the  statute  was  passed. 
It  is  not  an  uncommon  circumstance  for  the  teacher  to  sweep  the  little  room 
just  before  the  pupils  come,  and  for  the  children  to  take  their  places  as  the 
dust  is  settling.  Few  things  could  be  more  unsanitary  than  that.  We  know 
that  many  whose  health  is  failing  in  the  cities  seek  some  employment  in  the 
country,  and  some  of  them  become  teachers.  If  such  a  one  should  take  up 
the  additional  role  of  janitor,  the  chance  of  spreading  something  besides  knowl- 
edge is  quite  probable. 

We  are  again  forced  to  admit  that  the  schools  are  unconscious  participants 
in  the  spread  of  tuberculosis,  because  tuberculosis  in  children  shows  no  ten- 
dency to  diminish,  and,  on  the  contrary,  in  this  particular  class  shows  an  in- 
crease. And  thus,  notwithstanding  the  fact  that  the  school  buildings  and 
rooms  are  now  so  much  larger  and  cleaner,  more  hygienic  and  better  ventilated. 
The  secret  of  suppressing  tuberculosis  will  not  be  found  in  the  fumigation  and 
cleaning  of  the  school-room,  any  more  than  the  control  of  smallpox  will  be 
found  in  the  practice  of  fumigation  and  isolation,  as  was  so  disastrously  proved 
in  Cleveland  six  years  ago.  The  remedy  lies  in  an  intelligent  and  sane  school 
inspection  and  in  the  isolation  of  infectious  tuberculous  cases  in  special  schools. 
I  am  not  disposed  to  be  impatient  because  this  comes  slowly.  It  must  in  the 
nature  of  things  develop  slowly.  The  difficulty  hes  not  so  much  in  establishing 
the  fact,  as  in  providing  the  initiative  by  making  the  school  officers  vividly 
conscious  of  the  fact. 

The  system  of  school  physicians  and  nurses  is  wide-spread.  From  every 
quarter  comes  the  observation  that  the  number  of  absentees  under  this  system 
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has  fallen  to  i  and  2  per  cent.  Impetigo,  scabies,  and  pediculosis  have  dis- 
appeared from  schools  where  they  were  common  and  the  number  of  cases  of 
the  exanthemata  have  diminished. 

The  system  in  Cleveland  is  not  unlike  that  in  vogue  elsewhere  which  is 
known  to  you  all.  It  is  interesting,  however,  here  to  touch  upon  it  a  moment. 
At  the  beginning  of  the  session  the  children  file  by  the  teacher,  who  inspects  their 
hands  and  faces  and  general  appearance  merely  for  the  purpose  of  discovering 
whether  they  are  clean  and  whether  they  have  any  gross  lesions.  Then  comes 
the  nurse,  who  makes  an  expert  examination  and  selects  the  cases  which  in  her 
judgment  should  see  the  doctor.  Then  comes  the  consultation  hour,  and  the 
suspects  are  taken  to  the  dispensary  in  the  building,  where  the  school  physician 
examines  them.     Very  few  things  escape  his  keen  analysis  except  tuberculosis. 

Let  me  have  a  word  about  the  school  dispensaries.  They  are  installed 
in  Cleveland  as  simple  dispensaries;  white  walls  and  modern  hospital  fur- 
nitiure,  with  nurse  and  doctor  in  attendance.  In  some  of  the  outlying  ones 
tonsils  and  adenoids  are  removed  and  minor  dressings  applied.  In  those  near 
the  medical  dispensaries  this  is  not  done.  There  is  a  tendency  on  the  part  of 
the  school  board  to  extend  the  activities  of  the  school  dispensaries  and  make 
them  accessible  to  the  neighborhood.  Against  this  a  protest  should  be  made, 
for  it  brings  a  new  and  probably  a  dangerous  element  of  illness  within  the  build- 
ing. The  dispensaries  should  be  reserved  most  emphatically  for  the  children 
of  the  school. 

The  innovation  of  operating  on  tonsils  is  also  a  dangerous  one,  and  is  only 
excusable  on  the  ground  that  many  cases  would  otherwise  go  unoperated  be- 
cause of  the  distance  of  the  home  from  a  hospital  clinic. 

We  should  not,  however,  restrict  the  energy  of  the  school  boards  too  much, 
for  the  more  the  activities  of  the  school  physicians  are  extended,  the  sooner  will 
we  get  general  physical  examination  of  the  child,  which  is  the  only  means  of 
detecting  tuberculosis. 

The  practical  remedy  of  controUing  tuberculosis  lies  primarily  in  a  proper 
development  of  the  system  of  the  school  physician  and  segregation.  Sanitary, 
airy,  and  forest  schools  will  soon  follow. 

At  present  in  Cleveland  there  is  one  physician  to  from  three  thousand  to 
five  thousand  children.  The  physicians  are  all  practitioners  and  give  a  part  of 
their  time  to  the  school.  If  general  physical  examination  was  required,  one 
practitioner  could  not  oversee  more  than  one  thousand  children.  If  he  was  a 
school  officer  giving  all  his  time,  he  could  have  surveillance  over  four  thousand 
children.  WTiether  the  system  of  part  time  or  whole  time  is  the  better  is 
hardly  within  my  province  to  discuss  here,  although  it  is  my  behef  that  the 
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practitioner  plan  is  better  for  the  lower  grades,  and  the  medical  inspector  who 
is  an  ofl&cial  is  better  for  the  upper  grades. 

I  would  summarize  the  question  thus: 

That  tuberculosis  increases  with  the  age  of  the  child. 

Its  detection  lies  in  a  systematic  school  inspection. 

Its  control  hangs  on  the  isolation  of  infectious  cases  and  a  judicious  manage- 
ment of  the  rest. 

Mr.  John  A.  Kingsbury,  New  York :  There  is  one  side  of  the  question 
of  tuberculosis  in  the  schools  that  has  scarcely  been  touched  upon,  and  yet  it 
seems  to  me  one  of  the  most  important  that  we  have  to  face.  Dr.  Poland  has 
emphasized  the  opportunities  which  exist  for  disseminating  this  knowledge 
about  tuberculosis  through  the  schools;  but  the  question  arises,  How  are  we 
going  to  do  it?  W^at  are  the  best  methods  for  that  purpose  which  we  can 
adopt  ? 

It  seems  to  me  the  health  rules  and  the  texts  we  now  have  in  some  of  the 
schools  do  not  go  far  enough,  and  they  do  not  get  at  the  root  of  the  question, 
and  none  that  I  have  seen  are  based  on  sound  educational  principles.  They 
do  not  recognize  the  psychological  principle  of  the  proper  inculcation  of  ideas. 
What  I  am  in  search  of  is  some  hght  on  this  phase  of  the  subject.  I  am  very 
much  interested  in  this  particular  aspect  of  the  question,  and  I  would  like  to 
ask  Dr.  Poland  what  methods  we  are  to  pursue  in  order  actually  to  inculcate 
these  ideas  into  the  minds  of  the  children.  It  will  avail  us  little  or  nothing  to 
make  children  repeat  certain  rules  or  learn  certain  "don'ts,"  unless  they  act- 
ually get  the  idea  underlying  them. 

How,  then,  can  these  ideas  be  spread  through  the  medium  of  the  schools  ? 
A  pamphlet  prepared  in  accordance  with  the  highest  educational  standards, 
placed  in  the  hands  of  the  teachers  for  their  guidance,  is  the  best  thing  I  know 
of  at  present.  If  teachers  realize  that  such  Hterature  is  written  from  an  edu- 
cational standpoint,  and  not  from  a  technical  one,  they  will  be  wiUing,  I  be- 
lieve, to  make  use  of  it  in  connection  with  hygiene,  which  already  has  a  place 
in  the  curriculum. 

In  New  York  we  are  thinking  of  placing  such  leaflets  in  the  hands  of  teachers, 
and  we  are  hoping  also  to  place  in  the  field  a  teacher  of  ripe  experience  in 
institute  work  in  charge  of  a  small  tuberculosis  exliibit  constructed  on  educa- 
tional Unes. 

This  is  about  as  far  as  we  have  been  able  to  get.  We  would  like  to  know 
more  definitely  what  others  have  done  along  this  line,  if,  in  fact,  anything  has 
been  done. 

Dr.  George  M.  Kober,  Washington :  It  seems  to  me  that  one  of  the  first 
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objects  we  should  strive  to  attain  is  to  educate  the  teachers.  This  seems  to  be 
quite  possible,  since  there  are  a  number  of  reliable  text-books  on  the  subject. 
In  this  connection  I  particularly  have  in  mind  the  excellent  work  of  Mr.  Allen, 
on  "Health  and  Civics,"  and  the  GuHck  Hygiene  Series. 

I  was  surprised  and  shocked  to  learn  from  Professor  Poland  that  recesses 
in  the  schools  had  actually  been  abolished.  That  I  regard  as  cruel,  and  most 
injurious  to  the  physical  and  mental  condition  of  the  child. 

We  all  know  that  every  prolonged  mental  effort  involves  a  temporary  hyper- 
emia of  the  brain,  which  may  become  permanent  unless  proper  intervals  of 
rest  are  taken;  it  has  been  shown  that  after  every  thirty-five  or  forty  minutes 
of  mental  effort,  at  least  five  or  ten  minutes'  intermission  should  be  allowed  for 
the  restoration  of  the  normal  intracranial  circulation,  and  this  is  best  accom- 
phshed  by  exercise  in  the  open  air.  Dudng  recess  the  rooms  should  be  thor- 
oughly flushed  with  fresh  air  and  copious  ventilation  should  be  maintained 
at  all  times,  since  children,  on  account  of  a  more  active  metabolism,  eliminate 
proportionately  a  larger  amount  of  carbon  dioxid  than  adults,  and  are  also 
more  susceptible  to  the  injurious  effects  of  impure  air.  I  quite  agree  with 
Professor  Poland  that  the  principles  of  sanitation  are  most  frequently  violated 
in  public  schools  and  buildings,  and  that  the  sanitary  engineer  has  not  ac- 
complished all  that  we  might  expect.  Vacuum  cleaning,  which  is  the  most 
sanitary  method  of  cleaning,  can  be  introduced  at  a  moderate  cost  into  every 
public  building. 

I  very  seriously  question  the  efficacy  of  the  disinfecting  method  referred  to 
by  one  of  the  speakers,  by  which  he  proposes  to  introduce  at  all  times  the  dis- 
infectants through  the  speaking-tubes,  etc.  Such  methods  cannot  be  relied 
upon.  In  order  to  kill  the  germs  we  must  employ  physical,  chemical,  or 
gaseous  agents  of  definite  strength.  If,  for  example,  gaseous  agents  are  used, 
a  definite  volume  for  the  cubic  air  space  must  be  employed,  and  the  room  must 
be  hermetically  closed  for  a  fixed  number  of  hours.  Disinfection  is  a  snare 
and  delusion  unless  exact  methods  are  employed. 

Dr.  Gardner  T.  Swarts,  Providence  :  Dr.  Kober  suggests  that  the  teacher 
should  be  instructed  in  this  subject,  and  I  would  like  to  add  to  that  that  the 
superintendent  of  the  schools  should  Ukewise  be  instructed,  and  we  might  even 
go  further  than  that  and  instruct  those  who  have  the  privilege  of  employing  the 
janitor,  for  thereby  hangs  many  a  tale  of  woe.  So  long  as  our  school  janitors 
are  dependent  on  political  influence  for  their  position,  we  must  take  what  we 
get.  Therefore,  we  must  go  further  back  still,  and  educate  the  mayor  and  the 
council  of  the  city. 

In  our  own  city  of  Providence  we  have  two  large  schools,  both  built  on  the 
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same  architectural  lines,  with  the  use  of  forced  draft  ventilation,  and  it  was 
found  that  during  the  same  period  of  time  twice  as  much  coal  was  consumed  in 
one  of  these  schools  as  in  the  other.  Investigation  showed  that  in  the  one  where 
the  most  coal  was  used  there  was  less  ventilation,  and  perhaps  not  as  much  heat 
as  in  the  other,  where  additional  ventilation  had  been  obtained  by  opening  the 
doors  and  windows. 

I  believe  there  is  much  room  for  improvement  in  our  methods  of  ventila- 
tion, and  this  is  a  problem  that  must  be  worked  out  on  engineering  lines  and 
not  according  to  our  own  notions. 

In  regard  to  tuberculosis  schools,  we  must  remember  that  there  are  other 
factors  involved  in  this  problem  than  the  mere  opening  of  a  school  of  that  kind. 
For  its  successful  maintenance  we  must  depend  upon  the  district  nurse,  upon 
proper  inspection,  and  especially  upon  the  control  of  that  school  by  an  ideal 
teacher  who  is  able  to  instruct  the  children  of  different  grades,  one  who  is 
tactful  and  who  will  not  overdo  the  outdoor  life,  especially  when  deaUng  with 
a  new  group  of  children. 

Now,  as  to  the  economic  side  of  this  question:  In  the  first  place,  the  tuber- 
culous child  is  removed  from  the  ordinary  class-room  for  the  benefit  of  the 
remaining  children,  and  the  cost  of  taking  care  of  these  cases  in  a  special  school 
is  more  than  compensated  for  by  the  gain  made  by  the  children  in  the  classes 
from  which  they  have  been  taken.  The  entire  problem  must  be  worked  out 
with  great  dehberation.  During  the  cold  weather  provision  should  be  made 
at  certain  times  whereby  the  children  in  these  tuberculosis  schools  can  obtain 
shelter  and  warmth.  The  instruction  of  these  children  in  dental  hygiene  is  a 
very  important  factor,  and  after  a  course  of  instruction  in  this  they  should  be 
asked  to  write  competitive  compositions  on  the  subject.  If  in  our  schools  the 
subject  of  tooth-brushes  was  brought  up,  and  presents  in  the  shape  of  tooth- 
brushes were  given,  it  would  be  a  suggestive  means  of  instruction  All  these 
things,  small  and  unimportant  as  they  may  seem,  lead  in  the  right  direction. 
The  instruction  these  children  receive  and  the  benefit  they  derive  therefrom  do 
not  stop  with  the  children;  they  take  them  home  to  their  parents,  and  in  this 
way  the  influence  of  the  tuberculosis  school  is  carried  far  beyond  its  immediate 
boundaries. 

Dr.  C.  0.  Probst,  Columbus,  Ohio :  I  wish  to  speak  of  our  school  at 
Columbus,  Ohio,  where  we  had  an  experience  that  may  be  repeated  in  some 
other  locahty.  Our  society  took  up  the  question  of  fresh-air  schools  with  the 
school  board,  and  the  subject  seemed  to  arouse  much  interest.  It  was  re- 
ferred to  a  special  committee,  and  this  committee  made  a  tentative  report 
which  was  very  favorable.     The  school  architect  was  called  in  and  met  with 
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the  committee.  Plans  were  drawn  up  and  the  outlook  seemed  very  favorable 
indeed.  According  to  the  plan  discussed,  the  school  was  to  be  located  in  the 
north  end  of  the  city,  but  when  this  selection  became  generally  known,  it 
excited  a  great  deal  of  opposition,  which  was  led  by  one  of  the  ex-health  officers 
of  the  city  and  a  member  of  the  board  of  education  who  was  not  on  this  com- 
mittee. These  gentlemen  appeared  before  the  school  board  with  a  large  fol- 
lowing of  citizens  from  the  north  end,  and  they  voiced  their  opposition  to  the 
selection  of  that  particular  site  on  the  ground  that  it  would  endanger  the  health 
of  the  community  in  that  neighborhood,  more  particularly  as  our  university 
was  located  in  that  section,  and  the  children  would  have  to  pass  it  in  going  back 
and  forth.     In  short,  that  it  would  endanger  the  health  of  the  public. 

You  are  all  apt  to  meet  with  an  experience  similar  to  ours  in  regard  to  the 
location  of  tuberculosis  schools  or  sanatoria.  In  our  city  the  matter  has  been 
referred  to  the  city  solicitor,  who  is  a  candidate  for  the  position  of  mayor, 
and  who  lives  in  the  section  of  town  most  interested  in  this  question,  and  he 
has  rendered  an  opinion  that  it  would  be  illegal  to  spend  any  part  of  the  school 
fund  for  special  classes  of  students  or  for  special  kinds  of  buildings. 

Dr.  Lee  K.  Frankel,  New  York :  I  was  induced  to  add  a  few  words  to 
this  discussion  by  what  has  already  been  said  as  to  how  this  knowledge  can  be 
brought  home  to  the  school-children,  and  it  seems  to  me  that  in  the  agency 
branch  of  the  industrial  life  insurance  companies,  with  one  of  which  I  am  con- 
nected, we  have  a  piece  of  machinery  that  can  be  utilized  for  this  specific 
piurpose.  In  this  respect  the  opportunities  we  possess  are  unique.  The 
Metropolitan  Life  Insurance  Company  has  12,000  agents  who  are  paying 
weekly  visits  to  the  homes  of  our  policy-holders  or  individuals  whom  they  are 
soliciting  for  life  insurance.  These  are  the  families  of  wage-earners,  with 
whom  the  agents  come  into  more  or  less  close  contact  weekly,  and  it  has  seemed 
to  this  company  that  this  machinery  can  be  used  for  some  other  purpose.  It 
has  seemed  to  them  that  their  agents,  practically  without  interfering  with 
their  regular  work,  can  be  utiHzed  for  the  purpose  of  instructing  the  public 
in  regard  to  the  dangers  of  tuberculosis,  with  the  object  of  assisting  in  eradicat- 
ing the  disease.  Approximately  18  per  cent,  of  our  death  claims  are  from 
tuberculosis.  Between  the  ages  of  one  and  four  years  the  death-rate  from 
tuberculosis  is  low,  but  after  the  age  of  seventeen,  about  35  per  cent,  of  our 
death  claims  result  from  tuberculosis. 

We  are  prepared  to  place  our  vast  machinery  at  the  disposal  of  the  various 
branches  of  the  National  Association  for  the  Study  and  Prevention  of  Tuber- 
culosis for  the  purpose  of  distributing  literature  bearing  upon  this  subject. 
What  this  means  will  appeal  to  you  when  I  tell  you  that  practically  30  per 
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cent,  of  the  population  of  this  country  are  either  directly  or  indirectly  interested 
in  the  two  largest  industrial  insurance  companies,  and  our  agents  are  willing 
to  distribute  for  you  pamphlets  or  tracts,  or  anything  of  that  kind.  In  doing 
this,  we  are  not  only  helping  the  cause  of  the  Association,  but  at  the  same  time 
we  are  improving  the  condition  of  our  policy-holders  by  instilling  them  with 
this  knowledge  regarding  the  best  methods  to  prevent  tuberculosis.  We  are 
on  the  point  of  distributing  literature  of  our  own  on  this  subject  to  our  policy- 
holders, and  perhaps  we  may  in  the  near  future  establish  a  tuberculosis  home 
for  the  use  of  our  policy-holders  and  the  ofl5ce  staff. 

These  are  simply  indications  of  what  an  industrial  insurance  company  may 
do  to  aid  in  this  war  against  tuberculosis. 


BOSTON'S  OUTDOOR  SCHOOL 
By  James  J.  Minot,  M.D.,  and  Miss  Isabel  F.  Hyams 

Boston 

(Read  by  Title) 


Until  recent  times  our  schools  have  concentrated  their  entire  efforts  on 
the  intellect.  They  have  failed  to  reahze  the  essential  relationship  of 
efficiency  of  mind  to  soundness  of  the  body.  Much  of  the  work  which  is  now 
undertaken  for  the  prevention  of  tuberculosis  can  be  effectively  carried  out 
through  the  school,  thus  reaching  out  to  the  homes.  We  want  not  only  to 
have  children  well  educated,  but  children  who  are  strong,  vigorous,  and  free 
from  disease. 

Among  the  methods  now  employed  in  the  fight  against  tuberculosis  are 
the  dissemination  of  knowledge  concerning  the  disease,  the  care  of  patients 
in  their  home,  sanatoria  for  the  incipient  cases,  and  comfortable  hospitals  for 
the  advanced  cases.  The  estabHshment  of  outdoor  or  hospital  schools  for 
tuberculous  children  marks  a  further  important  step. 

Outdoor  schools  for  the  weak,  poorly  developed  children  have  been  in 
existence  for  some  years  in  Germany,  and  more  recently  in  England,  but  there 
are  but  few  children  with  known  tuberculosis  among  the  pupils  of  these 
schools.  They  are  open  only  during  the  summer  in  England,  and  for  a  few 
months  longer  in  Germany,  but  in  neither  country  during  the  winter.  The 
first  outdoor  school  in  America  was  opened  in  Providence,  during  the  winter 
of  igo8.  The  Boston  Association  for  the  Relief  and  Control  of  Tuberculosis 
in  July,  1908,  opened  the  first  day  camp  for  tuberculous  children.  The 
equipment  consisted  of  a  lean-to,  used  as  a  kitchen,  toilet-rooms  with 
shower-baths,  and  a  large  tent,  used  for  a  dining-room  as  well  as  for  a  shelter 
in  stormy  weather.  The  children  spent  their  time  in  caring  for  their  vegetable 
and  flower  gardens,  in  assisting  in  the  housework,  in  rest,  and  in  play. 
No  formal  instruction  was  given,  but  nature  studies  and  talks  on  the  care  of 
the  health  often  formed  part  of  the  day's  work. 
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So  satisfactory  were  the  results  by  the  end  of  the  summer  that  the  Associa- 
tion decided  to  ask  the  Boston  School  Committee  to  cooperate  with  them  in 
converting  the  day  camp  into  an  outdoor  school  for  tubercular  children. 
This  the  School  Committee  readily  agreed  to  do. 

The  school  department  supplied  the  teacher,  the  desks,  books,  etc.  The 
Association  supplied  the  necessary  clothes,  food,  rest  chairs,  nurses,  home 
inspection  and  care,  and  the  medical  service. 

The  school  was  held  in  the  tent  until  January  14,  1909,  when  the  constant 
freezing  of  the  water-pipes  made  it  necessary  to  find  another  home.  The 
Park  Commissioners  generously  and  broad-mindedly  agreed  to  cooperate 
by  permitting  the  use  of  the  vacant  parts  of  the  Franklin  Park  Refectory 
building.  Upon  the  roof  of  the  building  the  School  House  Commission  erected 
a  "school-room"  with  open  sides;  canvas  curtains  were  arranged  on  the  four 
sides,  to  be  lowered  in  stormy  weather.  The  unoccupied  kitchens  were  used 
for  the  kitchen  and  dining-room.  One  of  the  former  serving-rooms  was 
equipped  with  desks,  which  it  was  thought  would  be  needed  there,  for  cold 
and  bad  weather,  but  this  was  never  used.  There  were  plenty  of  toilet- 
rooms  already  equipped. 

On  entering  the  school,  each  child  is  furnished  with  a  reclining  chair  and 
blankets,  a  long  warm  overcoat,  a  bag  made  of  paraffined  canvas  to  keep  out 
wind  and  wet,  with  a  detachable  blanket  lining,  to  sit  in,  a  woolen  cap  or  hood, 
mittens,  overshoes,  individual  drinking-cup,  and  a  tooth-brush,  each  of  which 
is  numbered.  The  child's  ordinary  overcoat,  the  wet  shoes  and  stockings 
are  replaced  during  the  day  by  those  belonging  to  the  Association. 

The  daily  routine  is  as  follows:  The  children  arrive  at  8.30  and  have 
breakfast.  Then  school  begins;  the  lesson  periods  are  short;  every  twenty 
minutes  there  is  a  rest  or  exercise  period;  at  12.20  dinner  is  served;  after 
dinner  all  must  rest  in  their  reclining  chair  and  sleep  if  possible,  about  80 
per  cent,  sleeping  an  hour  or  more;  then  there  is  more  school  work,  largely 
nature  study;  at  4  supper  is  served.  After  each  meal  some  children  are  detailed 
to  help  wash  dishes,  etc.,  and  thereby  taught  order  and  care  of  the  home. 
At  5  o'clock  the  children  return  to  their  home.  Cleanliness  is  insisted  upon, 
and  one  of  the  rules  is  that  faces  and  hands  must  be  washed  before  and  teeth 
brushed  after  each  meal.  The  diet  is  planned  to  give  them  variety  and  the 
proper  amount  of  the  different  food  constituents.  The  following  are  two 
sample  menus  with  their  approximate  food  values: 

Breakfast:  Cocoa,  bread  and  butter,  sliced  banana. 

Dinner:  Stew  of  mutton  and  rice,  bread  and  butter,  milk,  figs. 

Supper:  Milk,  gingerbread. 
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Breakfast:  Cocoa,  graham  gems,  butter,  stewed  prunes. 

Dinner:  Creamed  codfish,  mashed  potatoes,  bread,  milk,  dates  and  nuts. 

Supper:  Milk,  crackers  and  cream  cheese. 


Amount 
IN  Oz. 

Proteids. 

Fat. 

Carbo- 
hydrates. 

Calories. 

Cocoa  (2  cups) 

Bread 

18 
2 

I 

4 

I 

4 
4 
li 
2 

f 

26f 

19.06 

5.20 
.24 

7-5° 

.40 

19.00 

3.00 

7.00 

4.64 

4.22 

24-93 

•31 

23.42 

.06 

23.70 

3.00 

9.00 

5.00 

10.50 

3.20 

5-49 

30.22 

.80 

37.86 
29.80 

44.00 

17-05 
19.90 
18.00 
6.70 
33-80 
-39 
37-77 
24.78 

451-17 

150.00 
221.00 

Butter 

Graham  gems 

(Dry)  Stewed  prunes 

Creamed  codfish 

Mashed  potatoes 

Peanuts 

245-30 
71.90 
265.00 
125.00 
155-00 
186.80 

Crackers 

Cheese 

69.90 
532.00 
I IX. 40 

Milk  (3  glasses) 

Dates 

Total 

95-5° 

114-39 

270.05 

2584.47 

In  addition  to  these  meals  the  Association,  through  its  nurse,  sees  that  each 
child  has  a  meal  before  leaving  home  and  after  returning.  This  brings  the 
total  food  value  for  the  day  up  to  about  3000  calories,  w^hich  is  perhaps  high 
for  the  normal  child,  but  not  for  these  tuberculous  children.  The  children 
are  weighed  and  have  their  temperatines  taken  every  day.  The  Association's 
nurse  takes  each  child  to  a  hospital  to  have  his  eyes,  ears,  and  teeth  attended 
to  when  necessary.  There  are  no  baths  in  the  building,  but  arrangements 
are  made  to  enable  each  child  to  have  them  regularly  elsewhere. 

The  "^ school"  is  kept  open  on  Saturdays  and  holidays  under  the  supervision 
of  a  kindergarten  teacher  supplied  by  the  Association.     It  is  intended  to  care 
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for  those  children  in  whom  the  tubercular  process  is  not  definitely  arrested 
at  the  Association's  day  camp  on  the  land  recently  given  it  during  the  summer. 

The  medical  care  of  these  children  has  been  under  the  physicians  of  the 
out-patient  department  of  the  Boston  Consumptives'  Hospital.  Dr.  Floyd, 
who  is  in  charge  of  the  department,  recommends  a  child  for  admission.  All 
children  admitted  had  a  definite  and  active  process  in  the  lung  on  admission. 
No  advanced  case  is  accepted.  Each  child  is  taken  to  the  out-patient  de- 
partment every  two  weeks  to  be  examined.  The  amount  of  school  work  or 
of  active  play  for  each  child  is  regulated  by  the  physician.  WTien  the 
physician  considers  the  tubercular  process  "arrested,"  the  child  is  discharged 
back  to  the  public  school. 

The  home  of  each  child  is  under  the  constant  care  of  the  Association's 
nurse  and  the  Association's  social  worker.  Every  effort  is  made  to  improve 
the  home,  to  teach  the  mother  the  proper  methods  of  preparing  food,  and  to 
insist  on  the  child  sleeping  alone  and  with  the  windows  open. 

Any  child  with  a  temperature  or  who  seems  sick  is  kept  in  the  reclining 
chair  all  day  and  lessons  are  omitted.  The  object  of  the  "school"  is  to  make 
these  children  well  and  arrest  the  tubercular  process,  not  to  see  how  much 
knowledge  can  be  crammed  into  them. 

An  "  outdoor  school "  for  tuberculous  children  should  be  regarded  as  part 
of  a  hospital  or  day  camp,  where  some  teaching  is  given,  and  the  doctor,  not 
the  schoolmaster,  should  be  the  person  in  authority.  The  teaching  helps 
keep  the  children  quiet  and  occupied,  and  enables  them  to  get  some 
instruction  at  the  same  time.  The  whole  appearance  and  mental  condition 
of  the  child  change  after  a  short  period  of  outdoor  life.  The  child  is  no 
longer  listless  and  inattentive,  but  eager  to  learn,  and  his  powers  of  percep- 
tion and  ability  to  acquire  knowledge  are  much  increased.  At  first  no  charge 
was  made  for  anything,  though  the  Association  has  always  felt  that  eventually 
the  parents  should  be  made  to  pay  something,  for  food  at  least,  in  order  to 
impress  on  them  that  they,  too,  had  some  responsibility  for  the  care  of  their 
children.  For  some  time  past  each  child  has  brought  ten  cents  a  day.  When 
the  family  was  found  to  be  too  poor,  the  money  was  fiurnished  the  child  by 
some  charity. 

Medically  the  results  have  been  satisfactory.  Forty-one  children  have 
been  in  the  school  one  month  or  more.  No  account  is  taken  of  those  who 
remained  for  a  shorter  time.  Twenty-three  of  these  forty-one  have  had  their 
tuberculous  process  arrested  and  returned  to  the  public  school,  and  in  each 
case  without  loss  of  school  grade.  Seven  others  left  the  school  for  various 
reasons,  two  of  them  because  they  were  too  sick.     Of  the  twenty-three  arrested 
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cases  all  are  known  to  be  well  at  the  present  time  (June,  1909),  and  with  two 
exceptions  to  present  no  physical  signs  of  the  disease.  One  of  these  came  from 
a  family  in  which  there  were  several  cases  of  tuberculosis  and  where  the 
living  conditions  were  very  bad.  Repeated  efforts  to  improve  this  home 
failed.  Now,  however,  they  have  been  removed  to  the  country,  and  their 
prospects  for  improvement  are  greatly  increased.  The  conditions  in  the 
family  of  the  other  child  were  much  the  same.  Both  were  readmitted, 
and  are  again  showing  much  improvement.  These  cases  show  the  necessity 
of  more  careful  and  longer  supervision  of  the  home.  All  "arrested"  cases 
remain  under  the  supervision  of  the  Association's  nurse,  and  are  regularly 
examined  at  the  hospital. 

The  difference  in  the  appearance  of  most  of  the  children  has  been  so  great 
that  in  many  cases  one  can  hardly  recognize  them.  All  have  gained  in  weight, 
the  greatest  gain  being  twenty  pounds.  Most  of  the  children  are  from  ten 
to  twelve  or  fourteen  years  old ;  a  few  younger. 

The  cost  of  this  undertaking  is  rather  difi&cult  to  give  because  of  the  various 
changes  which  have  been  made  from  time  to  time.  Apart  from  the  cost  of 
the  school-teachers  and  school  equipment,  which  is  much  the  same  as  for  any 
other  school,  the  cost  of  raw  food  is  about  twenty  cents  a  day,  and  the  cost  of 
preparing  and  serving  the  food,  together  with  all  the  other  expenses  incurred, 
exclusive  of  the  school  expense,  is  about  thirty  cents  a  day.  Another  year  these 
figures  should  be  reduced.  The  cost  of  equipment  is  not  included  in  the  above. 
In  considering  the  cost,  it  must  be  remembered  that  this  is  really  a  sanatorium 
for  the  arrest  of  the  tuberculous  process,  and  that  it  is  far  cheaper  for  the 
community  to  make  the  child  weU  than  to  allow  him  to  grow  up  a  consumptive 
to  die. 

There  are  now  many  more  applicants  for  admission  than  the  school  can 
accommodate.     The  niunber  at  one  time  is  limited  to  twenty. 

Much  of  this  year's  success  is  due  to  the  efiicient  school-teacher  in  charge. 
Miss  Helen  Mead. 

One  of  the  results  of  this  school  has  been  the  appointment  by  the  School 
Committee  of  a  committee,  consisting  of  Drs.  Minot,  Joslin,  Locke,  Leen, 
and  Floyd,  to  consider  the  problem  of  tuberculosis  among  school-children, 
and  to  make  recommendations  in  regard  to  what  should  be  done.  In 
their  report  (School  Document  No.  2,  1909)  this  committee  cited  various 
statistics  giving  the  frequency  of  tuberculosis  among  children  of  the  school 
age,  and  showed  the  great  susceptibility  of  children  to  tuberculosis,  the  fre- 
quency with  which  it  remains  latent  until  early  adult  life,  and  that  it  is 
the  cause  of  very  many  backward  and  undeveloped  children.     The  economic 
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loss  due  to  the  disease  in  children  was  dwelt  upon,  and  the  paper  of  Thomas, 
showing  that  the  State  of  lUmois  each  year  expended  $1,187,000  in  bringing 
up  children  to  their  fifteenth  year,  but  who  die  of  tuberculosis  before  they  are 
twenty,  was  quoted.  The  committee's  report  concludes  with  the  foUowing 
recommendations : 

"In  view  of  the  considerations  above  presented,  your  commission  respect- 
fully offers  the  following  recommendations: 

"i.  That  more  systematic  and  thorough  examination  be  made  of  all  sus- 
picious children  and  of  all  found  to  be  of  tuberculous  parents. 

"2.  Those  already  infected  they  would  divide  into  classes,  and  make  recom- 
mendation as  below  given:  ,.,    ,  ,    ,         •    ,1 

"  Class  /.—Those  cases  ah-eady  well  advanced,  which  do  not  belong  m  the 
schools  at  all,  as  previously  stated  above.  ,    ,      j 

"  Class  //.—Less  advanced,  but  definitely  tubercular,  both  open  and  closed. 
Here  the  problem  is  primarily  one  of  health,  and  education  should  be  the 
secondary  consideration  if  the  two  conflict.  For  these  the  commission  would 
recommend  outdoor  schools,  with  the  belief  that  by  this  means  the  child  may 
be  restored  to  health  without  loss  of  instruction.  The  outdoor  school  means 
a  life  in  the  open  air,  the  proper  and  sufiicient  feeding  of  the  chUd,  and  the 
providing  of  suitable  warm  clothes,  etc.  The  commission  recognizes  that  the 
feeding  of  one  group  of  children  (the  tubercular)  by  the  School  Department 
introduces  a  new  matter  into  the  problems  of  the  School  Department  and  one 
fraught  with  serious  difficulties.  The  commission  would  suggest  that  these 
children  might  be  placed  under  the  care  of  a  hospital  department, 
which  would  furnish  food,  clothing,  etc.,  as  for  any  other  patient, 
the  School  Department  merely  keeping  school  for  them,  and  as  is  now  done 
in  connection  with  the  Association  for  Relief  and  Control  of  Tuberculosis. 
Indeed,  the  Boston  Consumptives'  Hospital  Department  now  maintains  a  day 
camp,  where  many  patients  come  every  day,  receive  all  their  food,  etc.,  and 
go  home  at  night.  The  addition  of  a  school  for  these,  were  they  children, 
would  seem  proper  and  just. 

"  The  commission  regards  the  results  obtained  in  the  present  outdoor  school 
as  most  encouraging.  The  first  of  these  schools  in  America  was  at  Providence 
last  year  This  year  a  number  have  been  opened,  but  none  known  to  the 
commission  have  as  many  pupils  as  the  school  at  the  Franklin  Park  Refectory. 
"  Class  III.— A  large  class,  where  the  tubercular  process  is  not  so  evident 
nor  so  advanced  as  to  give  rise  to  definite  symptoms— the  'sickly'  .child, 
the  'scrofulous'  child,  and  many  cases  of  closed  but  definite  tuberculosis- 
can  be  included  here.  This  class  needs  care  and  management  quite  similar 
to  the  last,  but  not  necessarilv  carried  so  far  nor  so  different  from  that  of  an 
ordinary  school.  These  should  remain  entirely  under  the  School  Department. 
For  them  it  would  be  wise  to  have  in  every  school-house  an  open-air  rooni  where 
the  windows  are  always  open,  where  the  consideration  of  health  is  given  as 
much  or  more  attention  than  that  of  learning. 

"  A  child  spends  a  large  part  of  its  life  in  a  school-room.     Strong  and  healthy 
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children  are  those  that  have  spent  the  most  time  in  the  open  air.  Life  in  the 
open  air  is  the  best  investment  one  who  is  not  strong  can  make.  The  nearer 
the  school-room  can  approximate  to  the  open  air,  the  larger  will  be  the  return 
to  the  city  on  its  investment  in  schools.  There  would  seem  to  be  need  in  all 
school-rooms  of  a  more  abundant  supply  of  fresh  air;  of  maintaining  rooms  at 
proper  temperature,  and  the  lower  the  better  the  air;  of  proper,  sufficient, 
and  hygienic  method  of  dusting,  frequently  done;  of  the  frequent  washmg 
of  rooms;  of  frequent  and  prolonged  airing  of  all  parts  of  the  school-house 
by  open  windows,  and  every  means  employed  to  the  end  that  the  place  and  air 
where  the  child  spends  so  much  of  its  life  be  as  near  as  possible  that  of  out- 
doors in  a  dustless  region. 

*'  Finally,  the  commission  strongly  recommends  that  a  further  experiment 
with  an  outdoor  school  on  a  larger  scale  be  tried  next  year,  and  that  for  this 
purpose  some  suitable  building  be  selected." 

As  a  result  of  this  report  and  the  recognized  success  of  this  year's  work, 
the  trustees  of  the  Boston  Consumptives'  Hospital  and  the  Boston  School 
Committee  are  now  jointly  arranging  for  a  large  outdoor  or  hospital  school 
next  year. 

It  would  seem  evident  that  such  an  undertaking  will  play  an  important 
part  in  the  fight  against  tuberculosis;  not  merely  is  the  disease  here  attacked 
at  an  early  age,  when  it  is  most  amenable  to  treatment,  but  the  spread  of 
knowledge  regarding  it  back  to  the  homes  will  be  very  great.  Children  who, 
if  they  survive  at  all,  would  be  poorly  developed  at  best,  under  this  regime  will 
grow  up  well  and  strong.  The  economic  value  is  evident.  The  money  spent 
in  educating  a  child  to  die  of  tuberculosis  is  wasted.  Eventually  the  movement 
will  lead  to  the  better  health  of  all  children,  whether  tuberculous  or  not. 

An  open-air  room  is  to  form  part  of  the  plan  of  at  least  one  of  the  new 
school  buildings  in  Boston,  and  the  School  Committee  is  considering  the  placing 
of  "delicate "  children  in  a  room  in  existing  school  buildings  where  the  windows 
are  kept  constantly  open. 

No  child  in  our  experience  has  suffered  from  cold  after  the  first  few  days, 
even  in  the  coldest  weather. 

The  "outdoor  school"  for  tuberculous  children  is  really  a  hospital  and 
medical  undertaking.  It  is  a  "day  camp,"  a  "sanatorium"  where  children 
are  taught  as  much  as  their  physical  condition  will  safely  admit.  They 
should  be  under  the  constant  care  of  a  physician,  who  should  regulate  the 
amoimt  of  exercise,  rest,  food,  and  study  each  child  is  to  have.  The  child, 
on  admission,  should  follow  closely  the  regime  of  a  sanatorium,  and  only 
when  sufficiently  well  should  lessons  be  gradually  added.  Had  this  course 
been  followed  from  the  first,  undoubtedly  the  results  would  have  been  better 
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and  the  stay  of  each  child  shorter.  A  child,  however,  should  not  be  returned 
to  the  public  school  until  after  is  has  failed  to  show  any  physical  signs  for  a 
considerable  time. 

Much  of  the  good  done  by  the  day  in  the  open  air,  the  rest,  and  the  food 
is  undoubtedly  undone  each  day  by  the  traveling  to  and  from  the  schools, 
the  night  at  home,  the  often  scanty  breakfast,  and,  despite  our  best  efforts, 
the  late  hours  frequently  spent  in  hard  play  or  work  at  home  at  night.  A 
hospital  boarding-school  would,  without  doubt,  give  better  results,  but  would 
also  be  much  more  expensive.  This  is  especially  true  of  Boston,  at  least, 
where  there  is  already  built  and  admirably  arranged  a  building  in  a  large 
park  which  has  not  been  used  for  years,  and  which  is  easily  reached  from  all 
parts  of  the  city  by  car  lines.  It  would  seem  wiser  to  thoroughly  try  out  the 
day  hospital  school  before  undertaking  to  build  a  hospital  boarding-school. 


THE  ORGANIZATION  OF  LOCAL  TUBERCULOSIS 
CAMPAIGNS  BY  A  STATE  ASSOCIATION 

By  John  A.  Kingsbury 

New  York 


Preliminary  Plans  for  Organization  of  Local  Campaigns  against  Tuber- 
culosis.— The  first  thing  in  planning  the  local  campaign  for  the  prevention  of 
tuberculosis  is  carefully  to  determine  the  itinerary.  The  principal  factors 
for  consideration  of  cities  to  be  visited  are  population,  death-rate,  work  under 
way,  and  convenient  and  economical  routes.  The  places  to  be  visited  having 
been  settled,  a  suitable  hall  in  which  to  demonstrate  the  exhibition  and  hold 
the  meetings  is  next  in  order.  During  the  season  of  1908-09  the  State  Charities 
Aid  Association  and  the  New  York  State  Department  of  Health,  in  their 
cooperative  campaigns,  have  used  the  State  Armory  in  each  city  for  both 
these  purposes,  the  meetings  being  held  in  connection  with  the  exhibit.  The 
next  important  matter  requiring  attention  is  desirable  speakers  for  the  mass- 
meetings.  It  is  not  always  easy  on  short  notice  to  get  desirable  speakers  who 
will  be  drawing-cards.  Then  the  local  physicians  who  are  to  give  the  stere- 
opticon  lectures  at  the  afternoon  and  evening  meetings  must  be  selected  with 
great  care  and  diplomacy. 

Preliminary  Advertising  of  the  Campaign. — The  first  step  in  the  pre- 
liminary advertising  of  the  campaign  on  the  prevention  of  tuberculosis  as 
conducted  by  the  State  Charities  Aid  Association  and  the  New  York  State 
Department  of  Health  is  to  obtain  the  latest  directory,  containing  the  names 
of  the  city  ofi&cials,  ministers,  secretaries  of  fraternal  orders,  labor  unions,  etc. 
About  ten  days  prior  to  the  opening  of  the  campaign  in  any  city  a  letter  (i)* 
is  sent  to  each  of  the  ministers,  with  which  we  inclose  our  "State  Campaign" 
circular  (2).  Under  separate  cover  the  clergymen  receive  a  copy  of  Dr. 
Knopf's  essay,  "Tuberculosis  as  the  Disease  of  the  Masses  and  How  to 
Combat  it,"  together  with  the  pamphlet  "Tuberculosis  or  Consumption," 

*  Samples  of  the  material  referred  to  by  number  may  be  obtained  by  writing  to  the 
Committee  on  the  Prevention  of  Tuberculosis  of  the  State  Charities  Aid  Association,  105 
East  22d  Street,  New  York  City. 
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being  the  State  Charities  Aid  Association's  publication  No.  104.  The  dates 
for  the  special  meetings  for  fraternal  orders  and  for  labor  unions  determined 
by  the  field  agent,  a  letter  (3)  is  sent  to  the  secretary  of  each  of  the  fraternal 
orders  with  a  copy  of  the  "State  Campaign"  circular,  and  a  similar  letter  is 
sent  to  the  secretary  of  each  labor  union.  This  work  is  all  done  from  the 
central  office  in  New  York  City. 

In  the  meantime  very  extensive  advertising  is  being  done  in  the  city.     A 
letter  (4)  is  sent  to  the  manager  of  every  factory  employing  any  considerable 
number  of  people,  asking  the  privilege  of  putting  up  posters  in  his  establish- 
ment (5).     Similar  posters  are  also  used  in  street-car  windows  or  on  the  car 
fenders,  in  store  windows,  and  in  other  public  places.     Permission  is  asked  by 
the  field  agent  to  have  inserted  in  the  pay  envelopes  of  the  employees  of  all 
these  large  factories,  on  Saturday  night  previous  to  the  meetings,  small  cards 
(6)  calling  attention  to  the  exhibition  and  containing  terse  sayings  relating  to 
tuberculosis.     Other  posters  (7)  are  used  on  the  sides  of  delivery  wagons  of 
department  stores,  etc.     The  Sunday  prior  to  the  opening  of  the  exhibition, 
most  of  the  ministers  of  the  city  preach  on  tuberculosis  and  urge  their  mem- 
bers to  attend  the  exhibition;    the  program  (8)  for  the  week  is  distributed 
to  the  congregation  in  practically  all  the  churches.     In  the  course  of  the  week 
preceding  the  opening  of  the  exhibition,  permission  is  secured  from  all  the 
leading  advertisers  in  one  or  more  of  the  leading  newspapers  in  the  city  to 
use  their  advertising  space.     This  space  is  then  devoted  to  "advertising"  the 
tuberculosis  exhibition,  as  in  the  Poughkeepsie  "Evening  Enterprise,"  (9)  which 
was  the  first  city  in  which  this  method  of  advertising  was  used.     Even  more 
space  and  a  larger  number  of  advertisements  have  since  been  used  in  other 
cities.     If  there  is  an  apparent  lack  of  interest  in  the  exhibition  after  all  this 
advertising,  hand-bills  (10)  are  distributed  from  house  to  house  by  the  hun- 
dreds.    Another  method  of  preliminary  advertising  which  has  been  used  of 
late,  is  the  placing  of  our  best  models  from  the  exhibition,  such  as  the  models 
of  tents,  shacks,  etc.,  in  store  windows  where  they  will  attract  the  most  notice. 
On  these  models  are  large  labels  calling  attention  to  the  coming  event— the 
Tuberculosis  Exhibition.     During  the  campaign  special  articles  are  prepared 
regularly,  including,  as  a  rule,  a  number  of  striking  editorials.     In  some  in- 
stances, for  the  press,  and  previous  to  the  campaign  advance  notices  are  given 
to  every  newspaper.     Besides  this,  the  voluntary  notice  given  is  always  most 
generous,  in  fact,  an  entire  tuberculosis  edition  of  the  paper  has  been  issued 

Investigation  of  Local  Conditions. — Some  investigation  of  local  conditions 
usually  precedes  the  opening  of  the  campaign.     The  first  step  in  the  investi- 
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gation  is  to  copy  the  death  records  from  tuberculosis  found  in  the  death 
register  in  the  office  of  the  board  of  health,  covering  a  period  of  at  least  ten 
years,  on  to  a  card  (12)  designed  for  that  purpose,  which  can  be  easily  sorted 
according  to  age-periods,  etc.,  in  compiling  the  statistics.  Statistical  tables 
are  prepared  showing  the  death-rate  from  tuberculosis  for  each  year  of  the 
period,  the  percentage  of  deaths  due  to  this  cause,  and  many  other  important 
facts.  The  cards  are  then  sorted  according  to  streets,  and  from  this  record 
each  death  from  tuberculosis  is  shown  thereon  by  means  of  a  large  black-headed 
pin  stuck  in  a  mounted  map  at  the  approximate  location  of  death.  These 
"pin-maps"  are  framed  in  black,  and  with  an  appropriate  label  furnish  a 
graphic  means  of  impressing  the  people  in  each  city  with  the  extent  of  tuber- 
culosis in  their  home  town  (13).  While  this  is  being  done  (usually  by  an 
employee  of  the  local  board  of  health)  our  representative  is  conducting  an 
investigation  along  the  lines  of  an  outline  (14)  prepared  by  experts  before 
the  inaugiu-ation  of  our  state  campaign,  and  since  supplemented  by  any  addi- 
tional information  from  other  competent  investigators. 

Meetings  at  the  Exhibition. — While  the  investigation  is  in  progress,  the 
city  officials,  superintendents  of  schools,  men  prominent  in  fraternal  orders, 
labor  unions,  the  president  of  the  principal  women's  clubs,  and  other  leaders 
of  important  groups  in  the  city  are  being  interviewed  by  those  in  charge  of 
the  campaign,  and  special  group  meetings  are  arranged  similar  to  those  in  the 
program.  In  this  manner  also  our  field  agent  gets  his  finger  on  the  pulse  of 
the  religious,  social,  political,  and  financial  life  of  the  city,  with  the  view  to 
forming,  at  the  close  of  the  campaign,  an  effective  committee  to  carry  on 
work  thus  started. 

Usually  the  man  most  influential  in  fraternal  orders,  in  the  central  labor 
union  circles,  and  in  each  of  the  other  different  groups  presides  at  the  meeting 
of  his  particular  group.  The  lecturers  generally  are  local  physicians  who  use 
the  lantern  and  slides  which  accompany  the  exhibition.  Special  meetings 
are  arranged  for  the  foreign  element  in  cities  where  they  are  found  to  be 
strong,  and  a  speaker,  usually  from  New  York  City,  is  scheduled  to  speak  in 
Polish,  Yiddish,  or  Italian,  as  the  case  may  be.  Between  the  meetings  the 
exhibition  is  open  for  the  inspection  of  the  public,  and  a  large  gramophone  is 
used  to  give  lectures  on  tuberculosis  at  intervals  of  about  fifteen  minutes,  and 
demonstrators  are  always  available  to  answer  all  questions. 

The  campaign  culminates  in  a  rousing  "mass-meeting"  which  has  been 
widely  advertised  in  the  course  of  the  week  through  the  newspapers,  by  means 
of  handbills,  etc.  For  this  meeting,  as  above  indicated,  prominent  out-of- 
town  speakers  are  secured,  if  possible  at  the  beginning  of  the  season's  campaign. 
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The  mayor  of  the  city  usually  presides  and  the  city  health  officer  is  one  of  the 
speakers.  A  special  program  (15)  is  prepared  for  the  evening,  containing  a 
suggestive  outline  of  constructive  work  to  be  undertaken  in  the  city. 

Formation  of  Permanent  Committee. — A  careful  "slate"  having  been  pre- 
pared by  the  representative  of  the  Association,  invitations  (16)  are  sent  to 
some  thirty  to  fifty  of  the  most  active  and  influential  citizens  of  the  city,  asking 
them  to  join  the  committee  to  continue  the  work.  A  detailed  account  of  this 
organization  and  "after-care"  of  such  local  committees  will  be  given  by 
Mr.  Homer  Folks,  Secretary  of  the  State  Charities  Aid  Association  of  New- 
York. 


AFTER-CARE  OF  LOCAL  COMMITTEES 

A  DISCUSSION  OF  THE  FUNCTIONS  AND  PROBLEMS  OF  LOCAL 
COMMITTEES  ON  THE  PREVENTION  OF  TUBERCULOSIS 

By  Homer  Folks 

New  York 


If  I  read  public  sentiment  aright,  it  is  coming  to  be  more  and  more  gen- 
erally conceded  from  year  to  year  that  the  control  of  tuberculosis  is  a  problem 
for  the  local  authorities.  If  this  be  true,  then  the  most  effective  work  which 
can  be  done  by  state  organizations  is  to  follow  the  example  of  the  National 
Association  in  forming  local  organizations  or  committees  to  take  the  responsi- 
bility of  securing  county  and  municipal  control  of  this  disease.  I  believe  this 
is  the  particular  work  upon  which  most  emphasis  should  be  put  by  the 
state  associations.  But,  do  the  local  committees  function?  I  have  in  mind 
some  classic  examples  both  of  failure  and  of  success.  I  shall  not  go  into 
the  specific  reasons  for  the  former,  but  I  shall  try  to  call  your  attention  to  a 
few  of  the  points  which  I  think  have  made  for  success. 

To  insure  success  there  are  two  large  questions  which  must  be  successfully 
answered  by  the  organizer  of  an  effective  state  association,  viz. :  (i)  how  shall 
the  organization  of  a  local  committee  itself  proceed?  and  (2)  how  shall  the 
local  committees  be  effectively  directed;  that  is,  what  constitutes  good  "  after- 
care "  of  committees  ? 

I.  The  Organization  of  Local  Committees  on  the  Prevention  of  Tubercu- 
losis.— Naturally  the  question  for  first  consideration,  if  not  the  question  of 
first  importance,  is  the  personnel  of  the  committees.  Successfully  to  meet 
this  question  requires  on  the  part  of  the  organizer  a  wider  knowledge  of  the 
people  of  the  community,  of  their  local  affiliations,  and  of  the  ramifications 
of  the  various  lines  of  political,  religious,  and  social  activities;  I  was  going  to 
say,  requires  a  wider  knowledge  than  is  possessed  by  any  one  person  in  the 
community  except  perhaps  the  "political  boss."  The  organizer  must  spend 
time  enough  in  each  place  to  enable  him  to  learn  "who  is  who"  in  the  city. 
This  information  must  be  obtained  not  only  from  the  political,  religious,  and 
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social  leaders,  but  also  from  the  "butcher,  the  baker,  and  the  candlestick- 
maker."  Then,  from  his  list  of  "who's  who,"  he  must  out  find  "who  isn't 
who,"  and  "  who's  it."  Not  until  he  has  dohe  all  this  is  he  prepared  to  proceed 
with  his  organization.  But  when  this  work  is  well  done,  he  is  in  a  position 
to  launch  the  organization,  and  to  see  to  it  that  there  are  no  broken  slates. 
Those  who  are  "it"  must  be  elected  to  the  offices. 

The  committee  must  be  brought  to  adopt  a  carefully  worked  out,  com- 
prehensive program  of  constructive  measures,  committing  them  to  secure 
the  adoption  of  its  provisions  as  rapidly  as  possible.  This  program  should 
provide  for  a  complete  system  of  notification  and  registration  of  cases  of 
tuberculosis;  a  municipal  or  county  laboratory,  where  free  sputum  ex- 
amination can  be  had  by  the  physician;  a  free  tuberculosis  dispensary, 
at  which  individual  patients  can  recieve  medical  attention  and  advice;  a  visiting 
nurse  who  can  see  that  the  advice  is  carried  into  effect  in  the  patient's  home; 
provision  for  sending  incipient  cases  to  sanatoria;  a  local  hospital  for  advanced 
cases;  charitable  agencies  to  see  to  it  that,  while  the  consumptive  is  receiving 
hospital  care,  he  can  rest  assured  that  his  wife  and  children  are  provided  for; 
enforcement  of  measures  of  public  hygiene;  and  an  educational  center  from 
which  a  continuous  campaign  of  education  can  be  conducted. 

Another  factor  of  great  importance  is  the  machinery  of  organization  of  the 
committee.     It  should  be  simple,  direct,  easily  understood,  and  workable. 

The  rather  large  and  inclusive  local  committee  should  be  divided  into  six 
or  seven  more  or  less  self-governing  sub-committees,  each  to  be  responsible 
for  some  definite  portion  of  the  work  above  mentioned;  i.  e.,  sub-com- 
mittees on  dispensary  and  visiting  nurse,  on  hospitals,  on  relief,  etc.  The 
chairmen  of  these  different  sub-committees,  together  with  the  officers  of  the 
general  committee,  constitute  the  backbone  of  the  organization.  They  form 
an  executive  council,  or  a  board  of  managers,  directing  the  local  movement 
and  receiving  the  regular  monthly  reports  from  the  various  sub-committees. 
The  effective  organizer  of  local  committees,  then,  will  consider  with  greatest 
care  the  personnel  of  the  committee  to  be  formed,  the  officers  who  are  to 
direct  it,  the  program  of  constructive  measures  looking  toward  the  enforce- 
ment of  which  the  committee  is  to  direct  its  attention,  and  the  plan  of  organi- 
zation itself.  These  are  the  points  of  first  consideration  in  successful  after- 
care of  committees.  They  are  as  much  the  sine  qua  non  in  the  restoration 
of  a  commimity  to  complete  health  as  proper  treatment  in  a  sanatorium  is 
to  the  successful  after-care  of  the  patient  whose  health  is  to  be  restored. 

2.  The  After-care  of  Committees,  or  the  Direction  and  Oversight  of  Local 
Committees  by  the  Parent  Association. — Even  with  every  care  given  to  the 
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organization  of  committees,  it  is  not  safe  to  assume  that  the  educational  work 
which  has  been  carried  on  in  any  community  will  really  function  without  further 
oversight  and  assistance  of  those  into  whose  hands  the  carrying  out  of  the 
program  has  been  committed.  Until  the  new  work  has  become  a  genuine 
problem  to  those  appointed  on  local  committees,  not  a  great  deal  can  be 
expected  of  these  committees.  It  is,  therefore,  not  surprising  that  we  find 
local  committees  failing  to  secure  results  if  they  are  simply  organized  and  left 
to  work  out  their  own  salvation.  In  every  State  association  there  must  be  a 
competent  person  whose  business  it  is  to  direct  and  stimulate  every  newly 
formed  local  organization;  he  must  understand  the  factors  which  figure  in 
adequate  after-care  of  local  committees. 

Let  me,  then,  enumerate  what  seem  to  me  to  be  some  of  the  most  important 
of  these  factors. 

(a)  Frequent  personal  visitation  and  oversight  of  the  work  of  the  committee 
and  attendance  at  meetings,  especially  the  first  few  meetings  which  are  held. 
It  is  important  to  see  to  it  that  meetings  of  the  committee  are  really  held. 

(b)  Furnishing  members  of  the  committee,  and  especially  its  ofiicers, 
from  time  to  time,  with  marked  copies  of  newspaper  accounts  of  the  progress 
of  the  campaign  in  other  cities,  and  especially  of  definite  accomplishments 
of  local  committees  in  other  cities. 

(c)  The  central  office  of  the  state  association  must  be  ready  at  all  times 
to  lend  every  possible  aid  to  the  local  movement  and  to  provide  any  information 
which  is  sought;  that  is,  the  central  office  must  be  a  bureau  of  information. 
The  local  committees  must  be  made  to  feel  that  no  matter  what  questions 
they  ask,  reliable  answers  will  be  received  promptly. 

(d)  At  somewhat  frequent  intervals  the  members  of  committees,  and 
especially  the  officers,  should  receive  reports  issued  by  the  state  association, 
or  by  other  state  associations,  or  magazine  articles  dealing  with  the  campaign 
in  its  national  scope.  Such  material  when  sent  out  should  be  accompanied 
by  a  personal  letter  pointing  out  the  particular  features  of  the  report  or  the 
article  which  are  sure  to  be  of  interest  to  the  person  receiving  them.  There 
should  be  some  one  whose  business  it  is  to  watch  for  this  sort  of  material, 
to  get  a  supply  of  it,  for  nothing  if  possible,  and  also  to  get  it  mailed  direct  to 
the  committees  if  this  can  be  done. 

Just  a  few  illustrations  of  work  of  this  character  in  New  York  State :  the 
Monthly  Bulletin  of  the  New  York  State  Department  of  Health  is  sent  reg- 
ularly to  every  committee  member.  This  keeps  them  in  pretty  close  touch 
with  the  state  campaign  and  with  what  is  going  on  in  other  localities  of 
the  state.     When  we  receive  an  excellent  publication  from  any  other  state, 
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such  as  the  January-March  number  of  "Public  Health,"  issued  by  the 
Michigan  State  Board  of  Health,  devoted  to  "Echoes  from  the  Inter- 
national Congress  on  Tuberculosis,"  we  see  to  it  that  at  least  the  officers 
of  our  committees  receive  a  copy,  if  a  sufficient  number  can  be  obtained 
"by  hook  or  crook."  When  "Van  Norden's"  for  February  with  the 
article  by  Robert  Sloss  appeared,  "Fighting  the  Great  White  Plague," 
descriptive  of  the  International  Exhibition  which  was  being  shown  in 
New  York  city  in  the  American  Museum  of  Natural  History,  the  publishers 
were  applied  to  and  a  sufficient  number  of  the  magazines  were  obtained 
free  to  supply  the  officers  of  oiu:  various  committees,  amounting  in  all  to 
seventy-one.  When  the  "MetropoHtan  Magazine"  came  out  with  the 
first  of  the  series  of  articles,  "The  War  on  the  White  Death,"  by 
Orlando  F.  Lewis,  of  the  Charity  Organization  Society,  the  publisher  of 
this  magazine  was  requested  to  send  a  sample  copy  to  every  member  of 
our  local  committees  in  the  State  of  New  York;  this  meant  more  than 
a  thousand  free  copies  of  the  magazine.  This  publisher,  being  a  far- 
sighted  man,  rose  to  the  occasion.  This  was  a  genuine  stimulus  to  local 
interest.     We  felt  its  results  immediately. 

(e)  When  the  committees  begin  to  work  they  will  be  planning  for  local 
meetings,  they  will  ask  (i)  for  suggestions,  (2)  they  will  want  to  borrow 
lantern  slides,  (3)  will  want  literature  for  distribution,  and  (4)  not  a  few  of 
them  will  want  you  to  furnish  them  out-of-town  speakers  who  will  be 
drawing-cards.  This  the  State  organization  must  be  prepared  to  do,  at 
least  for  the  newly  organized  committee,  with  no  expense  to  them  beyond 
the  traveling  expenses  of  the  speakers  and  the  cost  of  shipping  the  material 
furnished. 

(/)  \^^len  the  dispensary  committee  gets  to  work  it  will  want  material  and 
suggestions;  it  may  want  plans,  and  it  will  probably  want  a  suggested  list  of 
equipment,  it  will  surely  want  some  samples  and  perhaps  a  supply  of  "Don't 
Cards,"  or  other  special  leaflets  for  distribution  to  the  patients.  Venetian 
posters,  similar  to  those  originated  by  the  Charity  Organization  Society, 
can  be  furnished  them  to  be  hung  in  public  places,  calling  attention  to  the 
opening  of  the  dispensary  and  the  hours,  etc. 

(g)  The  sub-committee  on  education  should  be  urged  to  arrange  for  short 
noon-hour  lectures  in  the  factories  of  the  city.  If  the  association  happens  to 
own  a  large  gramophone  with  short  records  containing  lectures  on  tubercu- 
losis, these  can  be  furnished  to  the  educational  committees  for  factory  lectures 
and  for  evening  entertainments  during  the  summer  in  the  park.  A  great 
deal  of  other  material  can  be  supplied  to  good  advantage  to  the  educational 
committee,  e.  g.,  the  enameled  tin  sanitary  bulletins  can  be  furnished  for  posting 
on  telephone  poles  and  in  other  public  places,  after  the  Yonkers  plan,  and  the 
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pictorial  banners  similar  to  those  excellent  ones  designed  by  C.  W.  Fetherolf, 
of  the  New  York  State  Department  of  Health. 

(h)  Furnishing  sample  sets  of  plans  to  the  sub-committee  on  hospitals. 
Fortunately,  by  the  time  the  local  committees  reach  the  point  when  this  matter 
is  up  for  consideration,  they  have  usually  developed  into  quite  a  strong  local 
organization.  Nevertheless,  this  committee  offers  the  state  association  an 
opportunity  to  wield  a  most  important  influence;  for,  what  is  more  important 
than  to  provide  for  proper  hospitals  ?  When  this  matter  of  hospitals  becomes 
an  issue  with  the  city  or  county  officials,  the  state  association  must  be  prepared 
to  send  a  representative  to  appear  before  these  bodies  to  aid  the  members 
of  the  local  committee. 

(i)  The  state  association  must  be  a  clearing-house  for  all  sorts  of  ideas, 
plans,  and  schemes  devised  by  the  different  local  committees,  passing  them  on 
from  one  committee  to  another.  One  committee  will  tell  you  how  it  has 
secured  permission  to  run  its  lantern  slides  in  the  moving  picture  shows; 
another  committee  will  write  about  its  prize  essays,  that  are  being  written  by 
the  school-children  of  the  city,  and  will  ask  for  copies  of  the  "Knopf  Essay," 
and  other  material  of  this  character  for  the  teachers  and  principals.  Copies 
of  all  such  letters  must  be  sent  to  the  officers  of  all  other  committees. 

All  this  work  is  carried  on  through  the  closest  possible  personal  supervision, 
and  through  a  most  extensive  correspondence.  This  phase  of  the  corre- 
spondence has,  in  fact,  been  so  extensive  with  us  in  New  York  State,  that 
we  call  it  our  "Correspondence  Campaign.''  Some  idea  of  its  extent  may 
be  obtained  from  the  fact  that  during  the  past  year  our  office  has  sent  out 
19,923  letters  of  this  character;  distributed  2874  newspapers  containing 
especially  good  accounts  of  local  work;  educational  posters  and  literature 
have  been  distributed  through  the  central  office  to  the  number  of  145,382. 
Lantern  slides  and  gramophone  records  pertaining  to  tuberculosis  have  been 
loaned  to  cities  in  various  parts  of  the  State,  the  gramophone  lectures  having 
been  given  to  the  employees  of  all  the  factories  in  several  of  the  large  cities 
in  New  York;  speakers  have  been  furnished  for  a  considerable  number  of 
meetings  not  held  directly  under  the  auspices  of  the  association,  and  local 
committees  in  several  small  cities  and  villages  in  this  way  have  been  organ- 
ized by  correspondence. 

Conclusion. — The  key-note,  then,  to  the  successful  after-care  of  commit- 
tees on  the  prevention  of  tuberculosis  formed  by  state  associations  is,  (i)  the 
right  sort  of  a  committee  to  be  cared  for,  and  (2)  the  right  sort  of  care  for  the 
committee. 
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By  the  close  of  the  year  1908,  nine  local  committees  had  been  formed  by 
the  State  Charities  Aid  Association  as  the  result  of  the  local  educational 
campaign  carried  on  in  cooperation  with  the  New  York  State  Department  of 
Health.  Of  the  committees  formed  in  these  nine  cities,  only  one  has  failed 
completely,  and  one  other  committee  has  done  but  very  little.  In  these  two 
cases  there  were  special  circumstances  over  which  the  central  association 
could  have  but  little  control.  In  all  the  other  cases  the  committees  have  worked 
with  very  excellent  results.  One  has  held  four  meetings  of  the  whole  committee 
(and  it  is  only  expected  that  the  whole  committee  will  get  together  about  once 
or  twice  a  year);  four  have  held  three  meetings  of  the  entire  committee; 
the  others  have  held  one  meeting  each.  The  executive  council  of  these  com- 
mittees has  met  from  three  to  twelve  times,  and  the  various  sub-committees 
have  met  from  one  to  ten  times  since  their  organization. 

Their  efforts  have  resulted  in  the  expenditure  of  public  and  private  funds 
for  tuberculosis  hospitals,  dispensaries,  and  for  special  enterprises  of  $731,075 
for  construction  and  first  cost,  requiring  an  annual  expenditure  of  at  least 
$326,496  for  maintenance,  making  a  total  cost  for  construction  and  one 
year's  maintenance  of  $1,057,571.  Assuming  that  each  of  these  hospitals 
and  dispensaries  will  be  maintained  for  at  least  ten  years,  the  amount  thus 
devoted  to  the  care,  cure,  and  prevention  of  tuberculosis,  as  the  result  largely 
of  the  work  of  local  committees  in  New  York  State,  will  be  not  less  than 
$3,900,000.  This  presents  a  fair  example  of  what  adequate  after-care  of 
local  committees  means  in  the  way  of  securing  results,  as  measured  by  the 
expenditure  of  dollars  and  cents. 
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Miss  Eugenia  M.  Bray,  Washington  :  Although  the  general  educational 
work  as  carried  on  by  this  Association  in  previous  years  has  not  been  pushed 
any  the  less  vigorously,  the  greatest  effort  this  year  has  been  centered  upon  the 
schools.  This  has  been  done  in  recognition  of  the  fact  that  we  can  hope  to 
have  but  slight  influence  upon  the  establishment  of  the  habits  of  tlie  present 
generation,  but  that  the  children  of  to-day,  whose  habits  are  now  being  formed 
and  whose  minds  are  receptive  of  new  ideas,  promise  the  most  for  actual 
results  in  change  of  habits  and  right  mode  of  hving  for  the  next  generation. 

We  are  most  fortunate  in  Washington  in  having  a  school  board  and  a 
school  superintendent  who  are  thoroughly  in  sympathy  with  this  educational 
work  and  who  have  given  the  most  enthusiastic  cooperation  to  all  of  the  sugges- 
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tions  of  the  Association  for  reaching  school-children.  During  the  last  week 
of  the  International  Tuberculosis  Congress,  held  here  last  fall,  the  school- 
children of  the  city,  both  white  and  colored,  above  the  fourth  grade  were  taken 
to  the  exhibit.  Three  entire  days  were  devoted  to  it,  and  the  children  were 
taken  in  groups  of  five  hundred  during  school  hours,  in  charge  of  their  teachers. 
They  were  first  assembled  in  the  auditorium  and  given  a  ten-minute  talk. 
Then  they  were  marched  two  by  two  through  the  exhibit  and  passed  out  to 
make  room  for  the  next  group.  Although  it  was  not  possible  to  give  time 
enough  to  the  children  for  a  real  study,  yet  it  stimulated  their  interest  and 
curiosity,  and  they  returned  at  night  in  great  numbers  accompanied  by  their 
parents. 

This  year  we  have  placed  in  the  schools  a  special  text-book  on  tuberculosis 
which  is  intended  to  be  supplementary  to  the  text-book  on  hygiene  already  in 
use.  It  was  written  by  three  members  of  this  Association,  and  through  the 
generosity  of  Mr.  Emile  Berliner  five  thousand  copies  were  presented  to  the 
school  board  for  use  in  the  seventh  and  eighth  grades  and  in  the  normal  schools. 
As  it  has  been  in  use  such  a  short  time  we  are  unable  as  yet  to  report  results. 
It  will  probably  have  the  most  important  effect  in  the  normal  schools,  where 
the  students  who  are  preparing  themselves  to  be  teachers  will  be  instructed 
how  to  teach  the  book  to  the  children  of  the  grades. 

In  the  middle  of  April  a  "special  lecturer"  began  work  in  the  schools. 
She  is  a  graduate  nurse  with  experience  in  tuberculosis  work  and  with  previous 
experience  as  a  school-teacher.  Owing  to  the  short  time  remaining  this  year 
she  will  not  be  able  to  go  to  all  of  the  schools,  but  will  confine  her  work  entirely 
to  the  colored  divisions.  She  speaks  for  twenty  minutes  in  each  grade  above 
the  fourth.  The  talks  are  very  simple,  emphasizing  only  two  or  three  of  the 
most  important  points,  and  five  minutes  of  the  time  are  given  to  questions 
and  recitation.  The  following  day  the  children  write  compositions,  telling 
what  they  remember  of  the  lecture.  This  serves  to  fix  the  points  in  the  minds 
of  the  pupils  and  is  also  helpful  to  the  lecturer  as  indicating  how  much  of  her 
talk  the  children  have  understood.  Special  meetings  of  the  teachers  of  the 
different  grades  throughout  the  city  have  been  called,  and  the  lecturer  has 
outlined  to  them  her  plan  in  regard  to  the  instruction  of  children  and  the  ways 
in  which  the  teachers  can  cooperate.  The  most  intelligent  interest  has  been 
exhibited,  by  both  teachers  and  pupils,  and  it  is  expected  that  this  work  may 
be  continued  next  year  more  thoroughly  and  upon  a  larger  scale. 

It  has  been  found  that  the  effect  of  this  educational  work  is  twofold.  It 
teaches  the  children,  and  they  in  turn  tell  their  parents  at  home.  It  would 
be  impossible  to  estimate  the  number  of  parents  who  visited  the  exhibit  of  the 
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International  Congress  as  a  result  of  the  interest  stimulated  in  their  children 
who  were  taken  to  see  it  during  school  hours.  Even  if  the  grown-ups  do  not 
actually  carry  out  the  instructions  which  the  children  tell  them  they  have 
received  in  school,  yet  they  know  that  this  campaign  is  being  carried  on,  and 
the  effect  is  helpful.  That  it  is  of  actual  benefit  to  the  children  may  be  illus- 
trated by  the  experience  of  the  writer,  who  was  passing  a  public  school  just  at 
the  noon  hour  when  the  children  were  going  home  to  lunch.  A  small  boy 
picked  up  a  very  dirty,  half-eaten  apple  core  from  the  street,  and  was  on  the 
point  of  taking  a  bite  when  a  httle  girl  called  to  him:  "Oh,  Jimmie,  don't 
you  eat  that.  Don't  you  know  that  is  the  way  you  get  consumption?"  And 
the  child  dropped  it. 

Robert  J.  Newton,  St.  Louis :  I  have  been  asked  by  many  delegates  to 
this  meeting  how  we  secured  an  appropriation  of  $25,000  for  educational 
work  in  the  city  of  St.  Louis. 

It  will  be  necessary  to  go  back  five  years  and  trace  the  history  of  the  work 
from  its  beginning,  in  order  that  you  may  fully  understand  how  we  secured 
this  appropriation. 

The  organized  work  began  in  the  spring  of  1904.  Several  thousand  dollars 
was  raised  in  the  first  two  years,  and  this  sum  was  spent  freely  for  printed 
matter  and  the  circulation  of  literature.  A  mistake  was  made  in  the  beginning 
of  the  work  in  investing  so  much  money  in  printing.  Not  all  of  this  litera- 
ture was  circulated.  In  fact,  we  have  some  of  it  on  our  hands  at  the  present 
time.     It  is  being  distributed  wherever  we  can  use  it  to  advantage. 

Some  meetings  and  lectures  were  held  by  the  Society  for  the  Prevention  of 
Tuberculosis.  The  net  results  of  this  work  was  the  passage  of  a  compulsory 
registration  ordinance,  which  is  fairly  well  enforced,  and  an  anti-spitting  law> 
which  requires,  as  in  other  cities,  constant  work  to  secure  enforcement.  In 
addition  to  this,  the  Health  Department  established  a  special  clinic  for  the 
treatment  of  tuberculosis,  which  has  met  with  the  greatest  success. 

Following  the  establishment  of  this  clinic,  it  soon  became  apparent  that 
some  measures  for  the  relief  of  consumptives  were  necessary,  and  in  the  fall 
of  1906  a  Society  for  the  Relief  of  Consumptives  was  organized.  An  exhibit 
of  a  model  sick-room  and  model  tent  was  made  under  the  joint  auspices  of 
the  Society  for  the  Relief  of  Consumptives  and  the  Society  for  the  Prevention 
of  Tuberculosis.  These  were  show-window  exhibits,  and  in  the  past  few  years 
we  have  made  similar  exhibits  in  windows  in  all  parts  of  the  city. 

A  visiting  nurse  was  employed  January  i,  1907,  and  since  then  two  nurses 
have  been  constantly  at  work  visiting  the  consumptive  poor.  We  have 
had,  for  a  part  of  the  time,  three  nurses. 


Io8        DISCUSSION  ON  PAPERS  BY  MR.  KINGSBURY  AND  MR.  FOLKS 

In  the  spring  of  1908  these  two  societies  were  consoUdated  and  incorporated 
as  the  St.  Louis  Society  for  the  ReUef  and  Prevention  of  Tuberculosis,  the  work 
to  be  educational  and  reUef.  At  about  this  time  we  began  a  series  of  open-air 
meetings  in  the  school-yards  and  in  other  public  places  of  the  city.  These 
meetings  were  designed  to  reach  the  people  who  most  needed  instruction  in 
hygiene  and  sanitation,  and  were  held  in  the  districts  where  the  mortality 
from  tuberculosis  was  the  highest.  Thirteen  neetings  were  held  in  1907 
and  sixteen  in  1908.  These  meetings  are  advertised  by  the  distribution  of 
10,000  dodgers  within  walking  distance  of  the  meeting-place.  We  do  not 
advertise  them  as  lectures  on  tuberculosis,  but  as  open-air  meetings  with 
music  and  singing,  stereopticon,  and  sometimes  moving  pictures.  The  curiosity 
of  the  people  is  aroused  in  this  manner.  These  dodgers  are  signed  by  a  com- 
mittee of  local  business  men  who  are  organized  to  assist  in  the  conduct  of  the 
meeting.  At  7.30  o'clock  the  night  of  the  meeting  a  phonograph  or  band 
concert  is  given,  and  as  soon  as  it  is  dark  enough,  comic  slides  are  thrown  upon 
the  screen.  Beginning  at  7.30,  at  intervals  of  five  minutes,  dynamite  bombs 
are  exploded.  These  bombs  are  thrown  high  into  the  air,  and  can  be  heard 
for  blocks.  On  a  quiet  summer  evening  this  attracts  the  attention  of  hundreds 
of  people,  and  they  come  running  from  all  directions  to  learn  what  it  is  all 
about.  When  they  see  a  screen  arranged  for  pictures,  they  become  interested, 
and  are  amused  for  a  while  by  the  comic  pictures,  and  when  at  8  o'clock  the 
lecturer  mounts  the  table,  usually  in  his  shirtsleeves,  and  the  lecture  slides 
are  thrown  on  the  screen,  the  people  are  enough  interested  to  stay  to  hear 
and  see  the  whole  thing.  Pictures  are  thrown  and  sentence  slides  are  inter- 
spersed between  the  pictures  so  that  the  people  see  and  hear  the  truths  about 
tuberculosis.  The  lecture  usually  lasts  about  forty-five  or  fifty  minutes, 
with  an  intermission  of  a  few  minutes  to  give  the  lecturer  time  to  regain  his 
breath,  at  which  time  pictures  of  Niagara  Falls  are  thrown  upon  the  screen. 
It  has  been  estimated  that  100,000  people  have  attended  these  meetings 
during  two  summers.  The  largest  crowd  was  at  the  Anheuser-Busch  Brewery, 
and  there  were  no  special  attractions  at  this  place.  These  meetings  cost  an 
average  of  $25  a  night,  including  cost  of  Hterature  circulated.  For  the  first 
year  we  got  three  special  donations  which  paid  the  entire  cost  of  the 
series. 

In  addition  to  reaching  100,000  people  in  this  manner,  we  reached  a  great 
many  more  through  the  newspapers.  Considerable  publicity  was  given  to  this 
novel  method  of  teaching  the  people,  and  one  paper  devoted  a  whole  page 
in  the  Sunday's  issue  on  the  subject,  printing  most  of  the  lecture.  In  this 
manner  we  also  prepared  public  opinion  for  m.easures  of  prevention.     People 
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in  St.  Louis  came  to  believe  that  something  must  be  done,  and  were 
wilhng  to  be  led  in  the  right  direction. 

There  was  also  a  distinct  financial  gain,  largely  due  to  the  results  of  this 
work.  In  the  first  two  years  $2000  was  raised  for  anti-tuberculosis  work, 
and  in  the  next  two  years  $20,000  was  secured. 

In  the  fall  of  1907  a  tuberculosis  exhibit  was  prepared  and  shown  in  show 
windows  and  various  other  places  during  that  winter,  and  in  the  summer 
of  igo8  it  was  shown  for  a  week  in  a  show  window  near  to  and  following  the 
outdoor  meeting.  This  exhibit  was  recently  enlarged  and  displayed  for  one 
month  at  Ninth  and  Olive  Streets,  in  a  store  room. 

In  February,  1908,  an  ordinance  was  introduced  into  the  Municipal 
Assembly  providing  for  the  appointment  of  a  municipal  commission  on 
tuberculosis  to  investigate  the  prevalence  of  the  disease  and  to  recommend 
measures  for  its  limitation.  It  was  felt  that  an  ofiicial  investigation  and 
recommendations  would  make  a  greater  impression  than  an  investigation 
by  a  voluntary  society;  $2500  was  appropriated  for  the  expense  of  this  com- 
mission. 

In  February,  1909,  the  commission  submitted  a  report  to  the  Municipal 
Assembly  showing  that  nearly  7000  persons  had  died  of  tuberculosis  in  St. 
Louis  in  five  years.  The  commission  submitted  two  recommendations,  and, 
with  these  recommendations,  ordinances  covering  the  recommendations. 
The  first  recommendation  was  for  the  care  of  consumptives,  and  a  plan  was 
submitted  for  a  complete  chain  of  institutions  and  visiting  nurses  for  this 
purpose.  A  second  ordinance  provided  for  the  education  of  the  general 
public  and  further  investigation  of  the  subject  of  tuberculosis  through  a  second 
commission,  and  an  appropriation  of  $25,000  was  asked  for  one  year's  work. 
Both  of  these  bills  were  passed  by  the  Municipal  Assembly.  The  first  bill 
was  vetoed  by  the  mayor,  with  the  understanding  that  new  and  sUghtly  dif- 
ferent bills  would  be  submitted  by  the  second  commission.  The  tuberculosis 
commission  bill  was  signed  and  the  commission  appointed  April  7,  1909. 
The  commission  is  to  serve  for  a  period  of  five  years.  We  understand  that 
this  $25,000  appropriation  is  the  largest  appropriation  made  in  the  United 
States  for  this  work. 

The  second  commission  has  prepared  new  hospital  ordinances  which 
will  be  presented  to  the  Municipal  Assembly,  and  we  feel  sure  that  the  ordi- 
nances will  be  passed  and  signed  without  delay.  In  addition  to  these  definite 
results,  the  agitation  carried  on  has  aided  the  city  in  many  other  ways.  We 
have  always  commended  the  work  of  the  Board  of  Education  in  the  erection 
of  fine  school  buildings,  and  have  made  the  people  more  wiUing  to  stand  the 
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expense  of  the  construction  of  these  buildings.  We  have  always  set  forth 
the  need  of  more  parks  and  playgrounds.  The  city  is  expending  $600,000 
for  parks  and  playgrounds  in  the  congested  district,  and,  in  addition,  $700,000 
for  the  purchase  of  the  old  fair  grounds  property,  which  has  a  natural  park, 
and  in  this  last  named  place  considerable  space  will  be  devoted  to  playgrounds 
and  athletic  fields. 

The  agitation  has  also  aided  in  the  passage  of  some  new  ordinances  for 
the  purification  of  the  milk-supply  of  the  city  and  for  the  prevention  of  erection 
of  objectionable  tenements.  We  also  kept  the  subject  of  medical  inspection 
to  the  front,  and  the  Board  of  Education  has  established  a  Department  of 
Hygiene,  with  five  medical  inspectors,  to  begin  work  next  September.  We 
also  believe  that  this  educational  work  will  decrease  the  mortality  from  other 
contagious  and  infectious  diseases.  In  St.  Louis  we  beUeve  strongly  that 
this  work  should  be  carried  on  by  the  municipality  and  that  the  tax-payers 
should  share  the  burden. 

The  Tuberculosis  Society  will  now  discontinue  its  educational  work, 
but  will  keep  up  the  visiting  nurse  and  reHef  work  until  the  city  makes  proper 
provision  for  the  care  of  consumptives  in  institutions  and  in  their  homes. 
The  Society  will  aid  the  commission  in  bringing  about  this  result. 

In  the  State  of  Missouri  a  commission  was  appointed  in  1905  to  locate  a 
State  sanatorium.  In  1907  an  appropriation  of  $180,000  was  made  for  the 
construction  and  operation  of  this  institution. 

In  May,  1907,  the  Missouri  Association  for  the  Relief  and  Control  of  Tuber- 
culosis was  organized.  This  State  Association  organized  auxiliary  county 
and  city  societies  throughout  the  Stale;  these  auxiliary  societies  have  been 
unable  to  accomplish  very  much,  as  the  State  organization  was  financially 
unable  to  carry  on  an  aggressive  campaign  and  assist  the  local  organizations. 

As  a  result  of  the  work  in  St.  Louis,  which  has  been  given  wide  pubUcity 
throughout  the  State  by  the  St.  Louis  newspapers,  there  is  a  growing  State 
sentiment  in  favor  of  the  anti-tuberculosis  crusade.  In  addition  to  the  news- 
paper space  used  in  the  work,  we  send  out  every  two  weeks  copies  of  the 
Bulletin  of  the  National  Association,  which  has  been  reprinted  in  many  papers 
throughout  the  State. 

The  National  Exhibit  was  recently  shown  in  Kansas  City,  and  it  is  hoped 
that  the  Society  organized  there  a  year  and  a  half  ago  as  an  auxiliary  to  the 
Missouri  Association  will  now  begin  effective  work. 

The  new  exhibit  of  the  State  Association  was  shown  at  Jefferson  City  for 
two  weeks  during  March,  1909,  and  was  visited  by  many  members  of  the 
Legislature.     In  addition  to  this  exhibit,  eleven  meetings  were  held,  one  of 
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which  was  held  in  the  House  of  Representatives  and  presided  over  by  Governor 
Herbert  S.  Hadley.  As  a  result  of  the  State  Association's  work,  and  in  spite 
of  the  fact  that  there  is  a  deficit  of  approximately  $3,000,000  in  the  State 
funds  the  last  legislature  appropriated  $175,000  for  the  maintenance  of  the 
State  Sanatorium  at  Mt.  Vernon,  and  also  passed  a  bill  providing  for  the  teach- 
ing of  tuberculosis  and  its  prevention  in  the  public  schools,  and  a  second  bill 
to  reimburse  the  owners  of  tubercular  cattle  when  same  are  killed  by  the 

State  veterinarian. 

The  Association  has  also  greatly  aided  in  securing  the  passage  of  other 
measures  which  will  be  efiective  in  the  great  fight  against  tuberculosis. 

A  bill  for  a  State  Commission  on  Tuberculosis  was  introduced,  providing 
for  an  appropriation  of  $15,000  for  two  years.     Because  of  the  lack  of  funds. 

this  bill  was  not  passed. 

The  work  of  the  new  municipal  commission  on  tuberculosis  will  be  given 
publicity  along  the  broadest  lines  to  tuberculosis  and  its  prevention.  We  will 
aim  to  combine  the  best  methods  in  other  cities  and  States.  We  will  use  the 
newspaper  advertising  and  write-ups,  tuberculosis  exhibits,  bill-posters,  special 
pamphlets,  and,  above  all,  will  continue  the  open-air  meetings,  beheving  that 
it  is  the  best  work  we  have  done  and  that  they  have  accomphshed  for  us  the 

best  results.  .    . 

H.  Wirt  Steele,  Baltimore :   In  the  last  year  the  Maryland  Association 
for  tlie  Prevention  and  Relief  of  Tuberculosis  has  made  slow  but  consistent 
progress,  and  that  without  many  pyrotechnics.     It  has  rather  settled  into  a 
long  pull,  to  the  end  that  the  last  man  in  the  State  may  know  the  story  of  tuber- 
culosis   'The  usual  program  of  public  lectures,  a  traveling  exhibit,  a  press 
service  a  series  of  educational  leaflets  and  booklets,  placards,  posters,  and  other 
displav  advertising,  and  four  tuberculosis  nurses  in  Baltimore  has  been  more 
carefully  developed.     One  whirlwind  campaign  was  prosceuted,  starting  near 
the  Delaware  Hne  on  the  Eastern  Shore  of  Maryland  and  sweeping  south 
through  all  of  the  counties  to  the  Virginia  peninsula.     This  campaign  was 
accompanied  by  some  noise  and  bluster,  large  yellow  posters  were  employed 
to  attract  the  crowds  to  the  lectures  and  exhibit,  printed  tickets,  resembhng 
theater  tickets,  but  bearing,  besides  the  usual  admission,  date,  and  place, 
a   considerable    amount    of    educational    matter,   were    widely    distributed 
through  schools,  churches,  and  stores.     Some  rather  remarkable  results  were 
obtained  in  this  section  of  the  State,  most  of  which  had  been  asleep  for  a 

century.  .    .       ,     ,    , 

In  the  program  of  public  lectures  the  Maryland  Association  had  the 
active  cooperation  of  the  public  education  committee  of  ^the  Medical  and 
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Chirurgical  Faculty  of  Maryland,  which  supplied  the  lecturers  from  the 
Faculty.  These  talks  have  been  popular  in  form,  and,  besides  presenting 
the  fundamental  facts  about  tuberculosis,  have  laid  special  stress  upon  the 
responsibility  of  the  individual  to  the  community  and  upon  community  prob- 
lems. 

The  traveUng  exhibit  has  been  enlarged  since  the  International  Congress, 
and  has  been  kept  going  almost  exclusively  outside  of  Baltimore  city.  It 
has  been  found  valuable  in  towns  as  small  as  two  or  three  thousand  people. 
The  Association  is  now  trying  the  experiment  of  admitting  people  to  the  exhibit 
only  on  the  presentation  of  tickets  or  cards  of  admission,  which  are  supplied 
free,  and  which  are  easily  obtained  by  any  one.  This  on  the  theory  that  if 
people  are  obliged  to  make  some  effort  to  get  something  or  to  see  something, 
what  they  get  or  see  will  have  more  significance,  and  therefore  be  of  more  real 
value  than  if  it  costs  them  nothing.  The  experiment  thus  far  seems  to  justify 
itself.  The  attendance,  if  anything,  has  increased  in  proportion  to  the  popula- 
tion of  the  community.  The  stereopticon  is  always  used  now  in  connection 
with  the  exhibit  and  lectures  incident  to  it.  In  towns  of  any  size  where  the 
exhibit  is  now  shown,  we  usually  try  to  take  a  few  pictures  of  local  conditions, 
and  have  slides  made  from  these  to  be  shown  in  connection  with  the  stock 
pictures  generally  used. 

We  continue  to  send  short  news  items  and  short  editorials  to  the  county 
press  at  stated  intervals,  and  this  year  we  have  combined  with  this  service  the 
bulletins  of  the  National  Association,  which  are  more  general  in  character 
than  our  own.  We  are  finding  that  these  bulletins,  both  local  and  national, 
are  being  more  generally  used  by  the  editors  of  the  one  hundred  or  more  small 
county  papers  of  the  State  as  those  editors  become  more  familiar  with  them 
from  month  to  month. 

We  have  revised  some  of  our  former  educational  leaflets,  have  issued  some 
new  ones,  together  with  new  placards,  posters,  and  street-car  advertising 
signs;  by  arrangement  with  the  Boston  Association,  we  have  secured  their 
Italian  booklet  bearing  our  own  name  and  list  of  Baltimore's  dispensaries. 
We  are  able  to  carry  display  cards  in  Baltimore  street-cars  whenever  the 
advertising  company  controlling  such  space  would  have  to  carry  an  unpaid 
advertisement  or  leave  the  space  vacant.  This  courtesy  is  extended  to  the 
Association  by  the  Barron  G.  Collier  Company,  Incorporated,  of  New  York, 
and  the  cards  displayed  there  have  occasioned  a  great  deal  of  interest,  have 
brought  many  inquiries  for  further  information  to  the  office,  and  have  been 
productive  of  much  valuable  correspondence.  In  our  display  advertising 
we  have  adopted  the  color  of  prophylaxis,  yellow,  and  issued  numerous  full- 
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page  posters,  advertising  the  exhibit  and  lectures  and  carrying  numerous 
statements  of  conditions  in  the  State  and  in  particular  counties. 

The  work  of  the  four  tuberculosis  nurses  in  Baltimore  has  been  developed 
to  a  point  where  two  things  are  now  clearly  apparent  to  the  people  of  the 
State:  First,  the  work  of  supervision  of  consumptives  in  their  homes  is  of  too 
great  magnitude  to  be  adequately  carried  on  by  private  philanthropy.  These 
four  nurses  have  for  several  months  been  attempting  to  visit,  instruct,  and 
supervise  more  than  fifteen  hundred  cases.  This  has  meant  that  each  patient 
could  not  possibly  be  seen  oftener  than  once  a  month.  Besides  this  work, 
the  four  nurses  have  attempted  to  supervise  the  work  of  fumigation  of  infected 
houses  where  consumptives  have  died  or  from  which  they  have  removed. 
This  required  practically  one-half  of  their  time,  the  fumigation  by  the  Depart- 
ment of  Health  being  required  by  Srate  law.  Second,  that  if  the  work  as  done 
by  these  nurses  in  Baltimore  city  is  of  value,  then  it  would  be  equally  valuable 
in  small  towns  and  country  districts,  and  such  localities  are  beginning  to 
employ  nurses. 

The  result  of  the  reahzation  of  the  first  fact  led  the  Maryland  Association 
to  invite  the  cooperation  of  the  Merchants'  and  Manufacturers'  Association 
of  Baltimore,  the  Federated  Charities,  the  Federated  Jewish  Charities,  the 
Instructive  Visiting  Nurse  Association,  the  Department  of  Health,  the  State 
Medical  and  Chirurgical  Faculty,  and  the  St,  Vincent  de  Paul  Society  in 
making  an  appeal  to  the  Board  of  Estimates  of  Baltimore  city  for  an  appro- 
priation of  Si 500  from  the  city's  contingent  fund  to  enable  the  Department 
of  Health  to  employ  two  nurses  for  the  remaining  nine  months  of  the  present 
fiscal  year  to  take  over  the  part  of  the  work  of  our  nurses  connected  with 
fumigation.  This  appeal  was  successful,  and  two  of  the  Association's  best 
nurses  were  appointed  to  these  municipal  positions.  This  enables  the  Associa- 
tion to  keep  in  close  touch  with  the  work  of  the  Department  and  to  employ 
two  more  nurses  and  give  them  the  special  training  they  need.  It  is  now 
planned  to  make  a  still  further  appeal  to  the  Board  of  Estimates  in  September, 
when  the  budget  for  19 10  will  be  made  up,  for  enough  money  to  employ  at 
least  fifteen  nurses  to  take  over  the  supervision  of  living  consumptives  in  their 
homes,  and  so  leave  the  nurses  employed  by  the  Association  free  to  discover 
new  cases  of  incipient  tuberculosis,  to  develop  the  dispensary  service,  and  to  be 
of  assistance  to  the  Department  of  Health  in  developing  its  work  in  relation 
to  tuberculosis. 

The  Association  has  laid  its  greatest  stress  and  made  its  greatest  efforts 
in  a  quiet  campaign  of  personal  contact  with  the  representative  people  of  the 
various  counties,  and  by  the  process  of  slow,  painstaking  education  has 
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attempted  to  develop  local  organized  efforts.  The  results  of  this  campaign 
have  been  most  gratifying.  Besides  the  four  county  branches  reported  last 
year,  six  other  organizations  have  been  effected  in  as  many  counties.  These 
are  not  all  branches  of  the  Association  in  name,  although  they  are  in  effect. 
The  kind  of  organization  now  aimed  at  is  exemplified  in  Montgomery  County, 
where  we  have  organized  a  County  League  for  Social  Service,  which  is  in  turn 
broken  up  into  special  committees  on  tuberculosis,  county  almshouse,  county 
jail,  and  the  care  of  children.  It  is  now  planned  to  organize  similar  leagues 
in  all  the  counties  and  unite  them  in  a  State  league  under  the  control  of  a 
central  committee  composed  of  representatives  of  the  State  Tuberculosis 
Association,  the  State  Consumers'  League,  the  State  Child  Labor  Committee, 
the  State  Library  Commission,  the  State  Lunacy  Commission,  the  State 
Medical  and  Chirurgical  Faculty,  the  Children's  Aid  Society,  the  State  Prison- 
ers' Aid  Association,  and  the  State  Federation  of  Women's  Clubs,  each  of  which 
was  looking  forward  toward  county  organizations  of  their  own.  By  the  plan 
outlined  above,  each  of  these  agencies  may  have  its  local  committee  in  each 
county,  but  without  expense  of  over-organization.  The  plan  provides  that 
sort  of  correlation  which  must  be  productive  of  the  highest  efficiency  in 
service. 

In  Talbot  County  the  organization  is  known  as  the  Civic  Betterment 
Club.  There  the  tuberculosis  work  is  in  charge  of  a  sanitation  committee. 
This  committee  at  its  own  expense  is  fumigating  houses  which  should  be 
fumigated  by  the  local  health  officers  at  the  expense  of  the  county,  it  is  visiting 
consumptives  in  their  homes,  the  chairman  being  herself  a  trained  nurse  of 
high  standing,  and  it  is  securing  and  distributing  prophylactic  suppHes 
furnished  by  the  State  Board  of  Health.  This  committee  is  also  carrjdng 
on  an  active  propaganda  spreading  information  about  tuberculosis  and  other 
communicable  diseases  and  making  sentiment  in  favor  of  better  health  laws 
and  better  remuneration  for  local  health  officers,  that  those  positions  may 
attract  higher  grade  men. 

In  Wicomico  County  the  organization  is  known  as  the  Business  Men's 
Association  of  Salisbury.  It  has  a  sanitation  committee  which  has  employed 
a  visiting  nurse,  who  is  supervising  the  care  of  consumptives  in  their  homes. 
They  have  already  secured  an  increase  in  the  salary  paid  to  their  county 
health  officer,  and  are  consequently  getting  better  enforcement  of  the  State 
tuberculosis  laws,  including  the  law  requiring  fumigation. 

In  Worcester  County  the  organization  is  known  as  the  Snow  Hill  Associa- 
tion for  the  Prevention  and  Relief  of  Tuberculosis,  organized  January  15th 
last.     It  is  carrying  on  an  active  campaign  of  education,  and  has  employed 
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a  visiting  nurse,  who  is  supervising  and  instructing  consumptives  in  their 
homes.  In  Berlin,  a  small  town  in  this  county,  a  committee  recently  organized 
by  the  Association  is  making  an  effort  to  secure  the  appointment  of  a  local 
board  of  health.     The  town  has  never  had  one. 

In  Alleghany  County  the  County  Branch  of  the  Maryland  Association  has 
recently  been  organized,  and  it  is  now  actively  engaged  in  providing  lecturers 
and  distributing  Hterature  relative  to  tuberculosis.  It  has  drafted  an  amend- 
ment to  the  charter  of  the  city  of  Cumberland  which  will  be  presented  to  the 
next  legislature,  making  possible  a  modern  health  department  for  that  com- 
munity. 

Of  the  older  branches  of  the  Association,  recent  activity  has  been  shown  in 
Frederick  County  by  the  employment  of  a  visiting  nurse  and  a  more  active 
local  educational  campaign;  and  at  Cambridge  the  county  branch  has  secured 
the  cooperation  of  the  women's  clubs  in  raising  money  to  employ  a  nurse. 

These  results,  which  would  seem  rather  insignificant  in  a  State  hke  Penn- 
sylvania or  New  York,  are  really  significant  in  Maryland,  for  other  than 
Cumberland  there  is  no  city  or  town  of  any  considerable  size  in  the  State. 
They  are  all  village  communities  whose  population  has  been  stationary  for 
decades,  and  whose  people  have  moved  in  paths  of  extreme  conservatism, 
when  they  have  moved  at  all,  for  a  great  many  years.  The  indications  are 
that  even  the  most  backward  communities  in  the  State  are  now  awake  to 
their  opportunity  in  relation  to  tuberculosis  and  other  lines  of  social  service. 

Frank  E.  Wing,  Chicago  :  The  most  recent  tuberculosis  campaign  in 
Chicago  has  been  one  of  publicity  to  secure  a  favorable  vote  on  a  referendum 
measure  providing  for  a  special  tax  for  the  construction  and  maintenance  of 
a  municipal  sanatorium  for  early  cases.  I  shall  take  this  campaign  as  the  sub- 
ject of  my  discussion  this  morning. 

The  Glackin  Tuberculosis  Sanatorium  Law,  which  passed  the  last  General 
Assembly,  and  was  made  effective  by  the  Governor's  signature  in  July,  1908, 
gave  cities  and  villages  in  Illinois  the  right  to  determine  by  direct  vote  of  the 
people  whether  or  not  they  would  assess  a  fixed  annual  tax,  not  to  exceed  four 
mills  on  the  dollar,  on  all  taxable  property  for  the  purpose  already  stated. 
For  several  reasons,  which  I  have  not  time  to  go  into  detail  here,  the  law  was 
found  to  be  not  well  adapted  to  Chicago.  Consequently,  last  February, 
through  the  cooperation  of  the  office  of  tlie  Corporation  Counsel  and  the  De- 
partment of  Health,  a  bill  was  proposed  amending  the  law  in  such  a  way  as 
to  do  away  with  its  weak  points  and  not  to  be  objectionable,  so  far  as  could 
be  seen,  to  the  other  cities  of  the  State. 

The  amending  bill  was  introduced  in  the  Senate  in  February,  passed  that 
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body,  was  further  amended  in  the  House,  and  passed  the  third  reading  just 
in  time  to  be  hung  up  for  two  weeks,  due  to  the  inabiHty  of  the  House  to  do 
any  business  because  of  the  Senatorial  deadlock  and  the  Presidential  inaugura- 
tion; so  that  March  loth  became  the  earliest  date  on  which  the  bill  could  be 
acted  on  in  the  House,  with  March  12th  the  latest  date  for  the  filing  of  petitions 
before  the  City  Council  of  Chicago  in  order  to  get  it  in  for  a  vote  at  the  April 
aldermanic  election.  Quick  action  was  necessary.  A  small  delegation  went 
to  Springfield  on  the  loth,  helped  secure  its  passage  in  both  the  House  and  the 
Senate  on  that  day,  waited  on  the  Governor  and  secured  his  promise  of  im- 
mediate consideration  when  the  bill  came  to  him  for  his  signature,  and  put 
the  machinery  in  motion  to  lay  the  engrossed  and  amended  bill  on  the  Gover- 
nor's desk  the  next  forenoon.  The  Governor  signed  the  bill  on  the  afternoon 
of  the  eleventh,  and  a  petition  signed  by  over  a  thousand  voters  was  filed 
with  the  City  Council  at  noon  of  the  12th.  This  meant  a  vote  on  the  measure 
by  the  people  on  April  6th,  and  thus  the  preliminary  steps  were  successfully 
taken. 

The  essential  features  of  the  law  are  these: 

1.  A  referendum  to  the  people  after  fifing  with  the  City  Council  a  petition 
signed  by  one  hundred  legal  voters  "for  or  against"  a  permanent  special  tax, 
not  to  exceed  one  mill,  for  the  purpose  of  establishing  and  maintaining  a  public 
tuberculosis  sanatorium. 

2.  A  majority  of  votes  cast  on  the  proposition  is  required. 

3.  If  carried,  the  rate  of  the  levy  not  to  exceed  one  mill,  is  to  be  determined 
by  the  City  Council  in  advance  each  year. 

4.  The  management  of  the  institution  to  be  vested  in  a  board  of  three 
directors  to  be  appointed  by  the  mayor — one  of  whom  must  be  from  the 
Department  of  Health  and  the  other  two  chosen  at  large. 

5.  The  law  permits  the  establishment  of  the  sanatorium  outside  the  city 
limits. 

This  was  the  proposition  upon  which  the  Chicago  Tuberculosis  Institute 
and  other  organizations  backing  the  measure  were  to  ask  the  people  to  incur 
a  slightly  added  burden  of  taxation  at  the  coming  election.  Would  they  do 
it  ?  There  has  been  evidenced  some  surprise  by  people  from  the  outside  with 
whom  I  have  talked  at  the  size  of  the  vote  in  favor  of  the  measure.  They 
ask  how  it  is  to  be  accounted  for.  The  only  answer  is  that  conditions  were 
ripe,  there  was  a  pubhc  demand,  and  the  campaign  of  pubHcity  brought  out 
the  big  vote.  Those  in  Chicago  who  had  their  ear  to  the  ground  felt  that 
without  much  effort  the  necessary  majority  of  votes  on  the  proposition  could 
be  secured.     From  the  start  no  one  seriously  doubted  the  outcome.     The 
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possibility  of  failure  was  not  the  main  reason  for  the  campaign.  We  felt 
(i)  that  the  situation  demanded  not  merely  a  favorable  vote  on  the  proposi- 
tion, however  small,  but  such  a  big  vote  that  there  could  be  no  doubt  in  the 
minds  of  the  members  of  the  City  Council,  who  were  to  levy  the  tax,  as  to 
just  where  the  people  of  Chicago  stand  in  the  matter  of  public  care  of  the  early 
stage  consumptive;  (2)  that  there  was  offered  a  splendid  opportunity  for 
educational  propaganda.  At  an  early  meeting  of  the  board  of  directors  of 
the  Institute  a  comprehensive  outline  of  the  plan  of  campaign  was  presented. 
This  plan  was  carried  out  almost  to  the  letter. 

The  campaign  naturally  divided  itself  into  two  important  lines  of  activity — 
indorsement  of  the  measure  and  publicity.  First  and  foremost  it  had  the 
active  support  and  moral  indorsement  of  every  member  and  every  person 
connected  with  the  Department  of  Health.  This  was,  of  course,  one  of  its 
strongest  assets.  It  was  an  aldermanic  election,  and  as  the  measure  was 
not  a  partisan  one,  the  indorsement  of  every  aldermanic  candidate  was  sought, 
together  with  that  of  candidates  for  city  treasurer  and  city  clerk.  Many 
responded,  not  only  indorsing  the  measure,  but  using  our  literature  in  their 
campaign  correspondence  and  speaking  for  it  in  their  campaign  meetings. 

The  Chicago  Federation  of  Labor  passed  resolutions  of  indorsement  and 
recommended  that  the  delegates  refer  it  back  favorably  to  their  locals.  Sim- 
ultaneously with  this  action  a  letter  was  sent  to  every  labor  union  local  in 
Chicago  (about  135)  with  a  suggested  form  of  resolution  inclosed.  These 
were  acted  on  and  returned  by  nearly  forty  such  locals. 

Settlements,  settlement  clubs,  civic  bodies,  and  philanthropic  societies 
indorsed  the  measure.  Such  fraternal  organizations  as  the  Catholic  Order 
of  Foresters,  the  National  Union,  the  Royal  League,  and  the  United  Societies, 
not  only  indorsed  it  but  sent  letters  to  their  members  asking  for  votes.  It 
was  indorsed  by  the  Chicago  Woman's  Club,  the  Chicago  Medical  Society, 
and  by  many  other  organizations. 

More  important  than  indorsement  was  publicity.  In  this  the  highest 
tribute  is  to  be  paid  to  the  Chicago  newspapers,  which  supported  it  as  a  unit. 
In  this  publicity  campaign  not  a  single  news  item  or  editorial  appeared  against 
it,  while  many  of  the  big  Chicago  papers  lent  the  full  strength  of  their  editorial 
and  news  columns  almost  daily  in  its  support.  One  paper,  in  addition  to 
its  news  and  frequent  editorial  comment,  gave  space  for  numerous  signed 
articles  by  prominent  physicians,  as  well  as  frequent  use  of  its  daily  "  Health 
Hint"  space,  and  through  the  courtesy  of  its  well-known  cartoonist,  Mr. 
John  T.  McCutcheon,  gave  a  most  effective  cartoon  on  the  day  before  election. 
One  of  the  largest  evening  papers  devoted  a  signed  editorial  by  Prof.  Graham 
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Taylor,  as  well  as  a  large  amount  of  news  and  editorial  space,  in  its  support. 
Another  gave  a  second  very  effective  cartoon.  The  "  Bulletin  of  the  Chicago 
Medical  Society"  printed  a  letter  signed  by  President  Favill  and  the  members 
of  the  Executive  Committee  of  the  Institute.  The  "Union  Labor  Advocate" 
devoted  ten  full  pages,  including  illustrations,  to  the  measure  in  its  April 
number.  The  Jewish  papers  gave  editorials.  A  letter  signed  by  six  promi- 
nent Italian  physicians  was  sent  to  the  Italian  papers  and  used  by  them. 
Just  before  election  bulletins  were  sent  to  the  German,  Swedish,  Bohemian, 
Polish,  and  other  foreign  papers,  and  considerable  space  was  given  in  these 
foreign  dailies  and  weeklies.  So  far  as  it  is  possible  to  get  together  clippings 
from  the  Chicago  papers  alone  from  March  loth  to  April  loth,  the  column 
space  devoted  to  the  measure  amounted  to  1867  inches,  or  155^  feet.  Some 
of  the  highest  amounts  were  as  follows: 

The  Chicago  "Tribune" 416^  inches 

Chicago  "Daily  News" 296         " 

Chicago  "Evening  Post" 203 J      " 

"The  Union  Labor  Advocate" 198         " 

The  Chicago  "Record-Herald" 187^      " 

"The  Daily  Specialist" 124^      " 

A  splendid  record  of  newspaper  support  on  a  public  health  measure!  The 
Department  of  Health  gave  practically  all  of  the  space  in  the  Health  Depart- 
ment Bulletin  for  three  weeks. 

Public  meetings  were  arranged  and  speakers  provided  wherever  possible. 
A  large  Jewish  mass-meeting  was  held  on  the  West  Side.  Other  smaller 
meetings  were  addressed  by  speakers  furnished  by  the  Institute  in  churches, 
clubs,  and  other  organizations,  while  a  comprehensive  scheme  of  sending 
speakers  to  political  meetings  of  both  parties  in  all  wards  was  carried  out 
through  the  cooperation  of  the  Health  Department  and  many  physicians 
who  volunteered  their  services.  The  line  of  thought  used  by  speakers  at  these 
meetings  was  "  tuberculosis  is  not  so  much  a  disease  of  paupers  as  it  is  a  pauper- 
izing disease,  and  it  is  cheaper  in  the  long  run  to  cure  the  early  stage  consump- 
tive and  return  him  to  his  family  than  to  care  for  him  in  a  late  stage  in  a  pauper 
institution." 

Further  publicity  was  secured  by  means  of  large  posters  in  two  colors  with 
a  7^  by  loj  inch  cut  as  the  attracting  feature,  reading  as  follows: 
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MR.  VOTER! 

3500  fellow  Chicagoans 

were  killed  last  year  by 

THE  GREAT  WHITE  PLAGUE 


3500  more  are  in  an  early  stage 
and  can  be  cured  by  care  like  this 


[cut] 

Vote  "Yes"  on  the  "Little  Ballot" 
and  help  give  Chicago  the  Best  Municipal 
TuBERCtTLOSis  SANATORIUM  in  the  Country. 


An  Eminent  Specialist  Has  Said: 
"  We  must  care  for  the  Consumptive  at  the  right 
time,  in  the  right  place  and  in  the  right  way 
Until  He  Is  Cured:  instead  of,  as  now,  at  the 
wrong  time,  in  the  wrong  place,  and  in  the  wrong 
way  Until  He  Is  Dead." 


IT  IS  UP  TO  YOU! 

Five  thousand  of  these  were  printed  in  English  and  one  thousand  in 
Yiddish.  They  were  distributed  in  every  precinct  and  hung  up  in  saloons, 
cigar-stores,  bootblacking  estabhshments,  and  other  prominent  places  in  the 
down-town  district. 

In  addition  to  this,  one  hundred  thousand  "Mr.  Voter!"  pamphlets  were 
distributed,  bearing  on  the  front  a  duplicate  of  the  wording  of  the  larger 
poster,  and  on  the  inside  page  the  essential  features  of  the  law  and  the 
results  of  treatment  at  the  Edward  Sanatorium  at  Naperville,  proving  conclu- 
sively that  consumptives  can  be  cured  in  Illinois;  and  on  the  last  page  a  group 
photograph  showing  three  young  people  under  treatment  at  Naperville, 
one  of  whom  had  gained  27  pounds  in  seven  months,  asking  the  question, 
"Does  this  group  suggest  a  failure?"  and  following  with  the  further  sugges- 
tive phrase  in  color,"  The  Tuberculosis  Sanatorium  Law  Has  Opened  the  Doors 
of  Hope  to  Every  Wage-earner  in  Illinois." 

These  were  distributed  in  every  possible  way  that  would  insure  their 
going  home  to  the  voter.  A  large  mail  order  concern  placed  7000  in  the  pay 
envelopes  of  every  employee,  as  well  as  using  250  of  the  large  posters,  one  in 
each  department  of  their  establishment.  A  well-known  insurance  company 
(the  Metropolitan)  placed  at  our  disposal  the  services  of  its  600  agents  in  their 
ten  districts  in  Chicago,  and  within  the  week  preceding  the  election  these 
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agents  placed  40,000  of  the  pamphlets  in  the  homes  which  they  visited.  Thou- 
sands of  them  were  sent  out  in  campaign  literature  by  aldermanic  candidates. 
Others  were  distributed  by  settlements  and  individuals.  The  "Mr.  Voter" 
posters  and  pamphlets  became  a  newspaper  by-word,  and  they  soon  adopted 
the  slogan  "It  is  up  to  you." 

The  Church  got  into  the  campaign.  Speakers  were  sent  to  the  down-town 
ministers'  meetings  of  the  various  denominations.  Letters  were  sent  to  600 
churches  with  suggestions  for  an  insert  in  the  Church  Calendar  for  the  Sunday 
before  election,  and  special  mention  was  made  of  the  proposition  from  more 
pulpits  than  it  is  possible  to  secure  a  record  of. 

The  final  stroke  in  the  campaign  was  the  sending  out  of  ten  thousand 
letters  with  the  "Mr.  Voter"  pamphlet  inclosed — one  to  every  judge  and 
clerk  of  election  in  Chicago's  1360  voting  precincts — five  to  each  precinct; 
and  one  to  every  precinct  committeeman  for  both  parties,  asking  them  to  vote 
for  the  measure  and  to  use  their  influence  in  securing  others  to  do  the  same. 

What  was  the  result  ?  There  was  some  silent  but  no  open  opposition 
This  was  expressed  in  the  39,000  and  some  odd  votes  cast  against  the  measure. 
These  probably  came  from  the  small  landowners,  who  objected  to  increased 
taxation,  and  not  from  the  large  body  of  working-men  or  from  the  heavy 
taxpayers.  When  the  returns  were  in,  it  was  found  that  the  measure  had 
carried  by  a  majority  of  128,000.  Five  out  of  every  six  who  voted  the  regular 
ballot,  voted  also  on  the  special  ballot;  and  four  out  of  every  five  who  voted 
for  the  special  ballot  voted  in  favor  of  the  proposition.  With  such  an  over- 
whelming majority  the  City  Council  cannot  fail  to  make  adequate  provision 
for  acquiring  land  and  construction  when  the  first  year's  tax  is  levied.  It 
will  undoubtedly  be  close  to  the  maximum.  A  one-mill  tax  at  Chicago's 
present  valuation  will  yield  $477,000. 

Samuel  P.  Withrow,  Cincinnati,  expressed  regret  that  more  attention 
was  not  paid  by  the  convention  to  sociological  work.  In  his  opinion  there 
should  have  been  several  meetings  of  the  secretaries  of  the  different  leagues 
to  exchange  ideas  and  to  relate  experiences  upon  efforts  made  by  the  societies. 
No  doubt  a  great  many  efforts  have  been  made  at  considerable  cost  that  have 
resulted  in  no  particular  good,  while  others  have  hit  upon  successful  plans 
of  operation.  The  interchange  of  ideas  along  these  lines  should  be  of  great 
value  to  any  new  society  beginning  the  work  and  to  older  societies  that  are 
not  working  along  the  right  fines  to  meet  with  the  best  results. 

He  stated  that  the  Cincinnati  league  had  adopted  a  design  for  a  stamp  of 
its  own  and  has  had  250,000  of  these  stamps  printed.  The  stamp  bears 
the  slogan,  "Consumption    Stamp  It  Out."     He  felt  that  if  otlier  societies 


CHRISTOPHER  EASTON  121 

would  adopt  this  plan  the  passing  of  the  stamps  from  city  to  city  through  the 
mails  would  tend  to  advertise  this  crusade  and  to  awaken  a  wider  interest 
in  it.  The  stamps  of  each  city  going  to  and  from  cities  would  tend  to  arouse 
an  interest  in  those  cities  not  only  to  purchase  their  local  stamps  and  send 
them  back,  but  also  to  awaken  a  wider  interest  in  other  directions.  It  is  the 
intention  to  handle  the  Red  Cross  stamps  at  Christmas  time,  and  he  felt  that 
the  use  of  the  local  stamps  should  increase  the  demand  for  the  Red  Cross 
stamps  when  the  Christmas  season  opens,  as  it  would  have  a  tendency  to 
create  a  demand  for  them. 

He  stated  that  he  believed  theirs  was  the  only  league  that  had  established 
a  permanent  headquarters  consisting  of  a  lecture-room  and  an  exhibit-room. 
They  have  adopted  a  plan  of  sending  out  a  personal  solicitor  who  works  from 
store  to  store  distributing  literature  and  acquainting  people  by  personal  talk 
with  the  aims  of  the  league,  and  at  the  same  time  he  solicits  donations  and 
memberships  and  sells  what  stamps  he  can.  This  is  believed  to  be  a  suc- 
cessful experiment,  and  it  seems  to  be  showing  good  results. 

Christopher  Easton,  St.  Paul :  In  Minnesota  we  have  been  following 
the  plan  of  work  in  New  York  State  quite  closely.  The  original  plan  was  that 
the  State  Board  of  Health  and  the  Minnesota  Association  for  the  Prevention 
and  Relief  of  Tuberculosis  should  each  bear  half  of  the  expenses  of  a  joint 
campaign  in  charge  of  one  person  representing  both  organizations.  However, 
as  the  State  Association  did  not  succeed  in  raising  any  considerable  amount 
of  money,  the  State  Board  of  Health  has  taken  the  leading  part  in  the  educa- 
tional work,  while  the  State  Association  has  paid  for  some  of  the  incidentals 
of  the  campaign,  and  supervised  the  work  of  organizing  local  societies.  Now, 
however,  that  the  State  Board  of  Health  has  a  special  legislative  appropriation, 
and  the  State  Association  is  stronger  financially,  the  State  Board  of  Health 
will  probably  confine  itself  to  running  the  exhibit,  as  in  New  York  State, 
while  the  general  management  of  the  campaign  will  be  in  the  hands  of  the 
Executive  Secretary  of  the  Association. 

In  spite  of  the  meager  funds  hitherto  available,  some  definite  results  have 
been  accomplished  within  the  past  year.  The  exhibitions  and  lectures  con- 
nected with  them  have  been  attended  by  57,000  persons,  and  a  population 
of  half  a  milHon  has  been  reached  indirectly.  About  150,000  pieces  of  htera- 
ture  have  been  distributed,  350  lectures  and  addresses  given,  etc.  A  vigorous 
press  campaign  has  also  been  conducted,  and  eleven  local  societies  organized. 
Appropriations  of  about  $200,000  have  been  secured. 

All  of  this  has  been  accomplished  at  an  expenditure  by  the  State  Board 
of  Health  and  tlie  State  Association  together  of  about  $4000.     As  the  popula- 
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tion  of  Minnesota  is  about  half  that  of  New  York  State  outside  of  New  York 
City,  and  we  have  been  at  work  about  two-thirds  as  long,  it  is  evident  that  a 
work  very  similar  to  that  carried  on  in  New  York  State,  both  in  its  methods 
and  in  its  results,  has  been  carried  on  only  less  thoroughly  with  an  expenditure 
of  about  one-fourth  of  the  amount  spent  in  New  York  State  per  unit  of  popu- 
lation. 

Two  points  we  have  especially  emphasized  in  Minnesota.     (A)  Organiza- 
tion by  counties;   (B)  special  efforts  to  reach  public  ofl&cials. 


CLINICAL  AND  CLIMATOLOGICAL 
SECTION 

Chairman 
LAWRASON  BROWN,  M.D. 

Saranac  Lake 

Secretary 
J.  WOODS  PRICE,  M.D. 

Saranac  Lake 


DISCUSSION  ON 

THE  METHODS  OF  INCREASING  THE  EFFICIENCY 
OF  THE  SANATORIUM 


The  Chairman :  In  every  enterprise  there  comes  a  time  when  it  seems 
wise  to  pause  and  look  back  over  what  has  been  done,  as  well  as  to  lay  plans 
of  what  we  want  to  do  in  the  future.  This  taking  stock  not  only  helps  us 
solve  problems  for  the  future,  but  also  points  out  mistakes,  so  that  they  can  be 
henceforth  avoided. 

The  practical  application  of  the  sanatorium  treatment  was  started  first, 
as  you  know,  in  Germany,  where,  if  I  am  not  mistaken,  the  idea  was  to  have 
a  bed  in  the  sanatorium  for  each  early  case.  France  has  never  seemed  to  agree 
with  Germany  in  this  matter;  whether  the  French  appreciate  how  difficult 
it  is  to  carry  out  the  sanatorium  idea  efficiently,  or  whether  they  are  influenced 
to  a  certain  degree  by  a  spirit  of  animosity,  it  is  impossible  to  say.  In  England, 
in  spite  of  the  low  mortality  from  tuberculosis,  the  sanatorium  idea  did  not 
grow  into  practical  importance  until  quite  recently.  Then  they  got  the  idea 
that  a  great  deal  more  could  be  accomplished  by  sanatoria  than  was  actually 
the  case,  and,  as  a  result,  we  continually  hear  the  query,  "  Is  the  sanatorium 
worth  while?" 

In  America  the  sanatorium  idea  was  put  into  practice  very  early,  and  one 
thing  we  can  feel  proud  of  especially  is  in  connection  with  the  construction 
of  sanatoria.  Our  ideas  in  regard  to  the  economic  and  efficient  construction 
of  these  institutions  are  certainly  abreast  of  those  of  any  country  in  the  world. 
In  connection  with  this  phase  of  the  subject  I  have  great  pleasure  in  calling 
upon  Dr.  Arnold  C.  Klebs,  of  Chicago. 
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The  term  "sanatorium"  (sanare,  "to  heal")  presupposes  the  curability 
of  the  patients  whom  it  is  destined  to  receive.  It  is  not  merely  a  "  sanitarium  " 
(sanitas,  "health"),  a  health  resort,  an  institution  for  the  reception  of  the  sick, 
no  matter  what  their  chances  for  cure.  This  refinement  of  terminology  is, 
perhaps,  somewhat  artificial,  but  the  tendency  of  late'  years  has  been  to  call 
sanatoria  those  institutions  which  admit  for  treatment  only  patients  in  the 
early  stages  of  the  disease,  in  contradistinction  to  the  hospitals  which  are  open 
to  any  class  of  cases. 

At  one  time,  especially  through  the  influence  of  German  propaganda,  the 
sanatorium  occupied  the  center  of  the  stage  in  anti-tuberculosis  efforts.  For 
the  individual  as  well  as  for  the  State  all  hope  was  concentrated  in  the  erection 
of  such  institutions.  A  clearer  conception  of  its  true  position,  through  a  more 
precise  application  of  experience,  has  been  gained  of  late.  First  of  all,  it  has 
been  realized  that  in  order  to  accomplish  a  complete  and  lasting  cure  necessi- 
tates a  longer  sojourn  of  patients  in  the  sanatorium  than  customary  (three  to 
four  months),  and,  on  the  other  hand,  that  this  longer  sojourn  has  disadvan- 
tages in  itself,  in  so  far  as  it  very  often  mentally  disables  the  patient  discharged 
for  his  former  pursuits.  Considerations  of  this  kind  have  called  forth  of  late 
unnecessarily  violent  attacks  against  the  sanatorium  (Cornet,  1907),  disclaim- 
ing all  their  merits,  at  least  for  the  treatment  of  persons  of  slender  means. 
That  such  wholesale  condemnation  goes  too  far  can  be  easily  demonstrated, 
and  in  explanation  of  it,  it  can  only  be  said  that  it  is  directed  more  against  a 
special  system  as  practised  in  Germany,  than  against  the  principle  itself  of 
treatment  in  closed  institutions.  But  this  fight,  pro  and  con  sanatoria,  has 
brought  forth  object-lessons  which  those  who  are  planning  the  construction  of 
sanatoria  will  do  well  to  examine  more  closely. 

Brehmer,  in  Gorbersdorf,  and  later  his  pupil,  Dettweiler,  in  Falkenstein, 
by  demonstrating  the  curability  of  tuberculosis  at  the  hand  of  statistics  of  cases 
treated  by  hygienic-dietetic  methods  in  their  institutions,  started  not  only  an 
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era  of  greater  hopefulness  in  phthisic-therapeutics,  but  elevated  the  method 
itself  to  the  position  it  now  maintains.  There  was  nothing  particularly  new  in 
the  method;  as  early  pioneers  in  it  must  be  named  Andrew  Stewart  of  Erskine, 
Scotland  (1747),  William  Buchan  (1783),  our  own  Benjamin  Rush  (1794), 
and  especially  George  Bodington,  of  Sutton  Coldfield,  Warwickshire,  England, 
who  had  practised  it  successfully  before  Brehraer  and  Dettweiler;  but  the 
credit  for  systematic  application  on  a  large  scale  and  demonstration  of  the  re- 
sults, followed  by  a  more  general  adoption,  cannot  be  denied  them.  Typical  of 
the  German  system,  as  we  may  call  it,  is  the  minute  and  individual  application 
of  hygienic  principles  under  close  and  persistent  supervision  of  the  physician 
in  an  especially  constructed  institution.  They  were  thought  of  more  as  schools 
of  hygienic  discipline,  with  little  left  to  the  patient's  initiative  except  strict 
obedience.  Differences  in  national  traits  have  long  hindered  the  introduction 
of  the  system  into  other  countries  or  have  brought  about  modifications.  Its 
paramount  value,  as  exemplified  by  its  good  results,  has  spread  the  sanatorium 
gospel  all  over  the  world,  and  although  it  cannot  be  said  to  have  everywhere 
the  same  meaning  as  to  details,  its  range  of  activity  and  its  position  among  other 
curative  agencies,  as  well  as  its  limitations,  are  pretty  well  realized.  It  is, 
however,  becoming  more  and  more  apparent  that  the  sanatorium  in  its  present 
stage  of  evolution  does  not  fulfil  all  the  desiderata  of  institutional  treatment; 
that  it  needs  to  be  supplemented  by  other  institutions  and  ampHfied  in  its 
scope;  also  that  the  home  treatment  on  sanatorium  lines  allows  perfections 
not  thought  possible  only  a  few  years  ago.  If  credit  must  be  given  to  the  great 
Germans,  Brehmer  and  Dettweiler,  for  having  successfully  laimched  the 
systematic,  hygienic,  and  dietetic  treatment  in  institutions,  the  elaboration  of 
it  has  been  done  in  other  countries,  particularly  in  England  and  America.  The 
greatest  impetus  on  English  sanatorium  evolution,  however,  came  from  another 
German,  Walther,  who,  in  his  Nordrach  colony  in  the  Black  Forest,  practised 
the  method  on  lines  more  sympathetic  to  an  English  pubHc  than  those  of 
Gorbersdorf  and  Falkenstein.  In  our  own  country  Edward  Trudeau  is  the 
undisputed  pioneer  and  leader  in  sanatorium  work.  Since  1873,  when  he 
was  sent  to  the  Adirondack  mountains  as  a  patient,  he  evolved  there,  stage  by 
stage,  one  of  the  most  admirable  centers  for  the  treatment  of  tuberculosis  on 
hygienic-dietetic  lines,  and  one  which  has  been  for  a  long  time  the  sole  in- 
spiration for  similar  enterprises  on  this  side  of  the  Atlantic. 

Requisites  of  the  Sanatorium. — An  absolute  and  definite  standard  of  requi- 
sites for  a  sanatorium  cannot  be  laid  down.  Sanatoria  have  been  constructed 
in  all  kinds  of  climates,  after  plans  differing  in  many  details  and  at  an  ex- 
penditure varying  from  a  few  hundred  dollars  per  bed  to  several  thousand 
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dollars.  In  location  and  in  construction  the  sanatorium  has  to  adapt  itself  to 
individual  requirements,  the  financial  resources  and  the  number  of  patients  it 
is  to  receive.  The  vast  majority  of  candidates  for  the  sanatorium,  however, 
belong  to  a  class  which  has  to  consider  carefully  every  item  of  expenditiu-e, 
particularly  so  in  a  disease  of  so  chronic  a  course,  which  is  bound  to  make  heavy 
demands  on  all  available  resources  for  a  long  time  to  come.  It  is  an  important 
duty  of  the  family  physician  to  impress  this  fact  upon  his  patients,  and  not 
allow  them  to  stake  their  last  penny  upon  this  one  card,  the  sanatorium,  in  the 
belief  that  the  regained  health  after  a  few  months '  treatment  will  permit  their 
resuming  their  former  occupation.  Future  sacrifices  will  be  absolutely  neces- 
sary in  most  cases  to  maintain  the  improvement  made.  It  is  also  evident  that 
a  multiplication  of  sanatoria  is  most  desirable.  Especially  in  this  country, 
sanatorium  treatment  for  those  classes  most  in  need  of  it  is  wholly  inadequate. 
In  Germany,  where,  very  largely  through  the  provision  of  an  invalidity  in- 
surance system,  large  funds  are  available  for  the  building  and  maintenance  of 
sanatoria,  such  a  multiplication  has  been  distinctly  furthered.  We  have  no 
such  system,  and  are  chiefly  dependent  on  individual  resources,  charitable 
aid,  and  to  some  extent  on  State  and  municipal  initiative.  The  various  State 
sanatoria  now  in  operation  in  this  country  have  given  a  distinct  impetus  to  the 
movement,  and  it  is  much  to  be  hoped  that  municipalities  will  also  awaken  to 
the  exigencies  of  the  situation  and  provide  sanatoria  for  the  numerous  sick 
who  cannot  find  admittance  in  the  State  institutions. 

If  a  general  standard  cannot  be  laid  down  for  sanatoria  and  is  not  even 
desirable,  as  was  well  pointed  out  recently  by  Bulstrode  (1908),  because  of  its 
hampering  individual  experiments,  certain  definite  guiding  principles  ought 
to  be  before  those  interested  in  the  construction  of  sanatoria.  They  ought  to 
embrace  selection  of  a  site,  constructive  planning,  and  management  of  the 
sanatorium. 

Before  entering  more  in  detail  upon  these  featiu-es  it  may  be  well  to  point 
out  that  the  results  obtained  in  a  sanatorium  are  in  no  way  in  proportion  to  the 
expense  of  the  institutions.  Excellent  results  can  be  achieved  in  an  institution 
providing  only  the  barest  comforts;  often  better  ones  than  in  a  most  luxuriously 
equipped  sanatorium.  Results  do  not  depend  on  elaborate  equipment,  but 
on  the  way  by  which  everything  is  utilized  to  improve  mentally  and  physically 
the  condition  of  the  patient.  From  this  point  of  view  elaborateness  of  equip- 
ment, even  if  to  some  extent  only  fulfilling  many  of  the  so-called  modern  sani- 
tary requirements,  is  often  rather  hampering  than  furthering  the  purposes  of  a 
sanatorium.  The  "infinite  number  of  discontented  beings"  who,  according 
to  Cornet  (1907),  return  from  comfortable  sanatoria  to  poor  domestic  sur- 
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roundings,  could  be  considerably  lessened  by  adhering  rigidly  to  the  funda- 
mental principle  of  extreme  simplicity  in  sanatorium  construction.  This 
answers  the  question  often  asked,  whether  one  shall  build  cheaply  and  tem- 
porarily, or  expensively  and  permanently. 

Selection  of  Sanatorium  Site. — Removal  of  the  patient  from  the  usual  in- 
door existence  in  a  town  home  to  the  outdoor  life  in  the  country  sanatorium 
constitutes,  in  a  sense,  a  change  of  climate  sufi&cient  for  the  vast  majority. 
For  most  patients  it  is  preferable  and  advantageous  that  the  site  be  not  too 
far  removed  from  their  home  and  the  field  of  their  activities.  Comparative 
statistics  of  results  obtained  in  sanatoria  in  mountain  and  lowland  regions,  for 
instance,  differ  not  sufficiently  to  form  a  material  basis  for  the  contention, 
formerly  very  prevalent,  that  the  sanatorium  ought  to  be  situated  in  the 
mountains,  or  some  other  distant  region,  with  alleged  climatic  advantages. 
The  evident  advantage  of  easier  accessibility,  better  and  cheaper  food-supply 
from  city  markets  in  sanatoria  near  home,  is  enhanced  by  the  frequent  ob- 
servation that  patients  sent  to  a  greater  distance  and  to  radically  different 
climatic  conditions,  though  doing  exceedingly  well  while  there,  often  relapse 
more  quickly  and  hopelessly  upon  their  return. 

There  is  hardly  any  town  or  city  in  the  temperate  zone  in  which  we  live 
in  the  neighborhood  of  which  land  cannot  be  procm^ed  with  all  the  essential 
requirement^of  a  sanatorium  site.  These  are,  briefly:  (i)  a  dry  soil,  covered 
with  grass;  (2)  a  cheerful,  pleasant  landscape;  (3)  absence  of  smoke-  and 
noise-producing  enterprises;  and  (4)  accessibility.  Many  other  requirements 
are  theoretically  elaborated  in  text-books,  but  for  practical  purposes  hardly 
merit  mention.  Important  here,  as  in  any  institution  for  the  reception  of 
patients,  is,  of  course,  an  abvmdant  pure  water-supply  and  facilities  for  proper 
sewage  disposal.  Protection  against  winds,  very  strongly  demanded  by  some 
authors  for  the  site,  should  be  noted.  It  is  here  purposely  left  out  as  one  of 
the  essential  requirements  of  a  sanatorium  site,  because  protection  against 
wind  can  be  provided  artificially  by  the  planting  of  trees  and  shrubs  or  shelters 
built  of  wood  or  other  material.  The  absence  of  natinral  shelters  alone  should 
not  discourage  the  selection  of  a  site  otherwise  satisfactory.  It  must  also  not 
be  forgotten  that  stagnant  air  is  most  objectionable,  and  often  to  be  found  in 
sanatoria  the  site  of  which  was  selected  with  too  great  regard  for  protection 
against  wind.  As  said  before,  artificial  shelters  can  be  fovmd  against  winds, 
especially  in  winter,  when  most  objectionable,  and,  on  the  other  hand,  refreshing 
breezes  may  be  most  welcome  in  a  hot  summer,  it  being  a  common  experience 
in  sanatoria  that  even  excessive  cold  is  well  borne  by  most  patients,  while 
excessive  heat  always  affects  them  badly. 
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Dryness  of  the  soil  is  of  considerable  importance  and  merits  careful  examina- 
tion before  deciding  on  a  site.  A  determination  of  the  average  level  of  the 
soil-water  ought  to  be  undertaken  always  if  the  grounds  are  on  level  land. 
This  level  is  usually  low  on  sloping  grounds,  and  for  that  reason  alone  a  slope 
will  merit  preference  even  if  the  quality  of  the  soil  itself  is  otherwise  imperfect. 
Given  a  low  level  of  the  soil-water,  not  only  on  the  immediate  site  of  the  building 
but  also  on  the  surrounding  land  (avoidance  of  marshy  and  swampy  regions), 
a  more  or  less  impervious  clay  soil,  if  no  other  can  be  found,  may  be  chosen, 
because  the  water  will  run  off  and  leave  the  surface  dry.  That  the  larger 
part  of  the  grounds  be  covered  with  grass  is  most  desirable,  because  thereby 
the  formation  of  dust  will  be  prevented  to  a  large  extent.  It  also  forms  one 
factor  in  the  next  important  requirement — the  cheerfulness  of  the  landscape. 
This  point  ought  always  to  merit  attention,  because  there  are  but  few  patients 
who  are  not  sooner  or  later  affected  by  it.  Beautiful  scenery  is  but  rarely  to 
be  found  in  the  neighborhood  of  centers  where  sanatoria  are  needed,  but  the 
open  country,  v/herever  it  may  be,  offers  choices  of  sites  which  can  be  considered 
from  this  viewpoint,  although  with  more  modest  pretensions.  A  sloping, 
undulating,  or  hilly  ground  also  in  this  regard  will  be  more  desirable  than  a 
level  one.  Meadows,  shrubs,  and  trees  add  considerably  to  the  cheerfulness 
of  the  landscape.  Pine  tree  regions  have  for  a  long  time  been  considered  to 
offer  especially  desirable  sites  for  sanatoria.  A  pine  forest  ofi'ers  indeed  a  very 
good  shelter,  and  the  soil  on  which  the  trees  grow  usually  fulfils  the  require- 
ments of  dryness.  Where  natural  beauty  is  scant,  much  can  be  done  toward 
the  artificial  improvement  of  the  grounds  in  this  respect,  and  a  selection  of  a 
site  in  the  bare  coimtry  can  often  be  made  with  this  in  view.  At  any  rate, 
this  point  must  merit  a  great  deal  more  attention  than  it  has  often  received. 

Absence  of  smoke  is  the  next  essential.  It  means  pure,  open  air.  A  few 
miles  away  from  the  outskirts  of  any  city  such  air  can  be  found,  and  if  a  greater 
distance  seems  desirable,  it  should  be  more  for  reason  of  the  inexpensiveness 
of  land,  greater  natural  beauty,  than  for  the  fear  that  occasionally  a  few  clouds 
of  city  smoke  will  sweep  the  grounds.  Coal  smoke  is  certainly  less  harmful 
than  fine  irritating  street  dust,  but  where  it  is  foimd,  there  are  usually  also 
other  contaminations  of  the  atmosphere  from  the  same  sources  where  it  orig- 
inated. The  immediate  proximity  of  railroads,  of  highroads,  and  of  factories 
also  should  be  avoided  on  account  of  their  smoke,  dust,  and  noise. 

Accessibility  of  the  site  is  another  desideratum  which  merits  attention. 
Electric  rural  lines  are  being  multiplied  very  rapidly  nowadays  in  the  vicinity 
of  cities,  and  form  a  very  satisfactory  means  of  transportation  to  and  from  the 
sanatorium.     Accessibility  is  also  to  be  considered  because  of  the  necessity  of 
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a  prompt  supply  of  fresh  provisions  to  the  institution.  But  the  desideratum 
of  accessbility  must  not  outweigh  that  of  rural  surroundings  and  sufficient 
remoteness  from  town  life  and  its  temptations.  The  sanatormm  and  its 
grounds  ought  to  form  a  small  colony  by  itself,  where  the  inmates  are  busy 
getting  well-an  occupation  which  ought  to  be  rendered  not  only  useful  to 
them  but  also  interesting.  . 

This  can  be  much  enhanced  by  appropriate  outdoor  life,  and  especially 
by  provisions  for  useful  occupation.     The  question  of  the  size  of  sanatorium 
.rounds  has,   therefore,   to   be  considered.     Existing  sanatoria   are   mostly 
provided  with  ample  grounds,  up  to  several  hundred  acres.     The  size  of  these 
institutions  and  the  cost  of  land  will,  of  course,  set  a  limit.     It  can  only  be 
stated  that  a  sanatorium  without  ample  grounds  under  its  control  cannot  prop- 
erly fulfil  its  objects,  as  they  are  nowadays  understood.   Provision  for  systematic 
outdoor  occupation  is  of  essential  importance  to  the  future  welfare  of  the 
patients,  and  it  cannot  be  obtained  on  cramped  grounds.     The  mstitution 
which,  through  rest  treatment  in  the  open-air  galleries  and  occasional  walks 
and  overfeeding  alone,  accomplished  the  famous  90  per  cent,  of  cures  on 
dismissal,  is  doing  work  for  the  "  gaUeries,"  but  not  for  the  patients,  and  espe- 
cially not  for  their  future.     This  is  well  substantiated  by  the  after-results 
in  patients  treated  in  German  sanatoria  by  this  method.     (Klebs,  A.   C, 

'^°it  cannot  be  urged  too  much,  not  only  that  the  grounds  be  ample,  but  also 
that  they  are  being  chosen  with  the  prospective  of  serving  directly  on  the  occu- 
pation of  the  patients,  particularly  as  regards  gardening,  path-making,  etc., 
as  well  as  in  their  diversion  by  certain  games,  walks,  etc. 

Planning  and  Construdion.-Mter  the  essential  requirements  with  regard 

to  the  nature  and  size  of  the  grounds  have  been  fulfilled,  the  plannmg  proper 

of  the  sanatorium  buildings  is  comparatively  simple,  although  technically 

more  complex.     Individual  circumstances  will  have  to  govern  the  procedure 

in  each  case.     An  already  existing  building  sometimes  will  have  to  be  and  can 

suitably  be  altered  and  utilized  for  a  sanatorium  or  for  administrative  purposes; 

in  the  latter  case  the  patients  being  accommodated  in  separate  buildmgs  or 

shacks     Thus  evolved  what  is  usually  termed  the  cottage  type  of  sanatorium, 

characteristic  of  the  sanatoria  in  this  country,  modeled  after  the  Adirondack 

Cottage  Sanatorium.     This  type  does  not  show  any  purposeful  plannmg, 

as  is  sometimes  thought.     It  adapted  itself  merely  to  existing  conditions, 

gradually  increasing  its  capacity  by  additions  of  new  cottages.     The  type 

having  once  become  established,  and  with  satisfactory  curative  results,  the 

advantages  of  it  and  the  one-building  plan  have  frequently  been  discussed  with 
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considerable  feeling  by  the  advocates  of  the  two  types.  It  is  desirable  to  set 
aside  prejudices  in  regard  to  this  subject,  because  au  fond  the  differences  of 
the  two  types  are  of  slight  importance. 

There  have  to  be  two  distinct  departments  in  every  sanatorium:  (i) 
administrative,  including  dining-room,  kitchen,  etc.,  day-rooms;  the  central 
heating,  lighting,  and  water  plant,  as  well  as  the  laundry,  will  in  very  large 
institutions  form  a  separate  machinery  department;  (2)  sleeping  accommoda- 
tions for  the  patients.  The  difference  between  the  cottage  and  the  one- 
building  type  of  sanatorium  resolves  itself  into  the  two  departments  being 
structurally  separate  or  connected.  From  the  plan  which  provides  one  sepa- 
rate administration  building  with  one  or  more  independent  patient's  cottages 
to  the  building  which  under  one  roof  contains  all  the  departments,  various 
transitional  types  can  be  seen  in  existing  sanatoria.  A  connecting  and  covered 
gallery  between  the  patients'  quarters  and  the  main  building  is  gradually 
shortened,  and  narrow  wings  with  patients'  rooms  radiate  from  a  central 
building,  more  or  less  directly  accessible  from  it.  In  a  larger  sanatorium  a 
closer  structural  connection  of  the  departments  facilitates  the  medical  super- 
vision and  dicipline,  reduces  the  difficulties  of  cleaning  and  service,  but  does 
not  allow  a  very  desirable  segregation  of  patients  into  groups,  according  to 
their  congeniality  and  the  stage  of  the  disease,  especially  in  buildings  of  more 
than  two  stories.  For  this  reason  alone  higher  buildings,  as  so  often  erected 
in  Germany  for  sanatorium  purposes,  do  not  recommend  themselves,  although 
it  matters  but  little  how  many  stories  are  provided  for  the  administration 
building. 

From  the  foregoing  is  seen  that  it  matters  but  little  what  type  of  building 
plan  is  adopted,  but  in  constructive  detail  certain  prime  requisites  must  be 
fulfilled.  For  their  discussion  we  may  suitably  separate  the  two  principal 
parts  of  the  sanatorium. 

The  Patients'  Quarters. — Abundant  ventilation  is  here,  of  course,  of  first 
importance.  The  requirements  in  this  respect  cannot  be  fixed,  as  is  custom- 
arily done  in  hospital  buildings,  by  a  certain  cubic  space  per  bed.  Ventilation 
does  not  necessarily  improve  with  the  size  of  an  inclosed  space,  but  is  dependent 
on  the  amount  of  fresh  air  supplied,  which  obviously  can  be  lacking  in  a  large 
room,  while  amply  provided  for  in  a  small  one.  Mechanical  ventilation  systems, 
intended  to  renew  the  air  by  propulsion  or  traction,  are  of  no  use  in  a  sanatorium ; 
they  may  have  their  usefulness  in  the  administrative  part  of  a  very  large  insti- 
tution. In  the  patients'  quarters,  however,  it  is  best  to  rely  entirely  on  ventila- 
tion through  windows,  or,  better  still,  by  leaving  one  wall  of  the  bedroom  out 
entirely.     This  latter  plan  has  been  employed  in  this  country,  and  its  practica- 
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bility  was  first  demonstrated  by  Dr.  Millet,  of  Brockton,  Mass.,  for  small 
individual  shacks  and  by  Dr.  H.  M.  King  at  the  Loomis  Sanatorium,  Liberty, 
N.  Y.,  for  small  wards  (ten  and  more  patients).  King's  "lean-to"  introduced 
one  exceedingly  important  feature,  and  one  which  was  bound  to  assure  it 
great  popularity,  i.  e.,  the  addition  to  the  "open-air  ward"  of  a  beatable 
dressing-room  with  bath  and  toilet  appliances.  The  principle  of  the  King 
lean-to  has  been  copied  and  modified  practically  everywhere  in  this  country, 
and  fully  merits  a  still  wider  appHcation.  In  England  of  late  a  similar  plan 
has  been  followed  in  some  sanatoria  (Frimley),  and  a  report  made  by  the  writer 
at  the  International  Tuberculosis  Conference  at  the  Hague  (Klebs,  A.  C, 
1906),  has  served  toward  its  introduction  on  the  continent. 

The  ideal  sleeping  unit,  as  at  present  evolved,  can,  therefore,  be  said  to 
consist  of  a  shelter,  offering  protection  against  heat  and  the  weather  above 
and  below,  and  on  two,  preferably  opposite  sides,  a  beatable  dressing-  and 
toilet-room  being  easily  accessible  from  it.  The  two  opposite  walls  can  be 
left  out  entirely;  but  in  our  climate  it  is  necessary  to  provide  one  or  both  of 
these  spaces  with  some  protecting  fixtures  for  use  in  inclement  weather.  In 
order  to  allow  the  proper  place  of  the  unit  in  a  coordinate  whole  it  will  mostly 
be  necessary  to  provide  a  "backwall"  (against  the  most  exposed  side),  but 
in  this  a  window  or  door  leading  into  a  corridor  will  have  to  be  placed,  pro- 
viding the  unit,  when  open,  with  a  continuous  current  of  air.  The  remaining 
fourth  wall  space  can  then  be  protected,  when  necessary,  by  an  awning,  or 
often  the  overhanging  roof  affords  all  the  protection  required.  The  importance 
of  free  cross-ventilation  cannot  be  sufficiently  insisted  on;  often  in  cubicles 
with  one  wall  left  out  the  air  is  found  stagnant,  except  when  it  happens  that 
the  wind  blows  into  it.  Not  too  much  reliance,  therefore,  must  be  placed  on 
ventilation  by  diffusion  only;  even  when  the  opening  to  the  outer  air  is  quite 
large,  it  must  be  supplemented  by  cross-current  ventilation. 

The  development  of  the  constructive  evolution  of  the  patient's  quarters 
in  America  contains  so  many  suggestive  data  that  it  may  be  well  to  discuss 
it  here. 

It  can  be  safely  stated  that  the  type  evolved  in  this  country  will  be  adopted 
more  and  more  and  everywhere,  with  modifications  demanded  by  local  con- 
ditions. Dr.  Millet's  latest  modification  of  his  shack  for  one  patient  has  all 
the  basic  principles  which  have  guided  the  construction  of  sleeping  pavilions: 
an  open  part  intended  for  the  patient's  accommodation  at  night,  and  one 
inclosed  part  for  his  toilet.  This  general  scheme  is  apphed  for  use  by  more 
than  one  patient  in  several  sanatoria  by  a  utilization  of  porches  and  balconies 
for  the  housing  of  patients.     This  may  serve  its  purpose  in  many  cases,  but 
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in  general  is  not  to  be  recommended  because  of  its  obstruction  of  air  and  light 
for  the  adjoining  rooms  in  the  main  building. 

Sometimes  two  buildings  are  joined  by  a  gallery  open  to  the  weather  on 
one  side,  which  gives  a  very  well  protected  and  perfectly  sufficient  accommo- 
dation for  patients  who,  for  their  toilet,  can  retire  into  one  of  the  houses. 
Such  an  arrangement  has  been  proposed  in  the  constructive  planning  of  some 
sanatoria;  but  more  often  has  it  been  used  where  old  buildings  have  been 
utilized  for  the  accommodation  of  patients,  as,  for  instance,  at  the  Gaylord 
Farm  Sanatorium  in  Wallingford,  Connecticut. 

The  first  purposeful  application  of  this  principle,  however,  we  see  carried 
out,  as  has  already  been  mentioned,  in  Dr.  King's  "lean-to,"  which  is  a  very 
primitive  structure,  but  has  served  its  purpose  exceedingly  well  throughout 
the  year — summer  and  winter — without  discomfort  to  the  patients. 

It  may  be  said  here  that,  as  a  general  rule,  patients  very  readily  become 
accustomed  to  sleeping  in  these  structures,  and  that  it  often  becomes  difficult 
to  induce  them  to  return  to  other  solidly  built  apartments. 

Dr.  King  and  others  have  elaborated  considerably  this  original  "lean-to," 
so  that  greater  comfort  has  been  insured  at  no  considerable  increase  in  ex- 
penditure. 

Several  modifications  are  at  present  in  use  at  the  Loomis  Sanatorium. 
They  only  differ  from  the  original  "lean-to"  in  giving  more  space  throughout, 
in  the  sleeping  gallery  as  well  as  in  the  locker-  and  toilet-rooms.  A  sitting- 
room  is  provided  in  these  more  recent  modifications,  occupying  the  central 
part  of  the  structure,  and  from  which  immediate  access  can  be  had  to  the 
locker-  and  toilet-rooms.  On  the  sleeping  gallery  proper  sufficient  space  is 
to  be  found  in  front  of  the  beds  for  the  patients  to  circulate  and  to  rest  on  their 
steamer-chairs.  It  will  be  noted  that  in  these  structures  the  protection  from 
the  weather  is  obtained  only  by  an  overhanging  roof  and  by  an  awning. 

Other  modifications  of  this  "lean-to"  scheme  show  attempts  at  a  more 
solid  protection  against  the  weather.  This  we  see  particularly  in  the  open-air 
pavilions  at  the  Agnes  Memorial  Sanatorium  in  Denver,  and  at  the  Maine 
State  Sanatorium,  at  Hebron,  Maine.  In  the  former  the  protection  is  obtained 
by  large  French  windows  which  are  open  to  the  outside,  obstructing  in  no  way 
the  passage  of  air.  In  the  latter  large  doors  are  provided,  an  arrangement 
similar  to  that  at  the  Frimley  sanatoria. 

The  open-air  pavilion  can  be  connected  directly  with  the  main  building 
(Hebron,  Maine).  The  pavilion  contains  no  corridor,  and  access  to  the 
main  building  is  to  be  had  directly  through  one  door,  the  pavilion  not  being 
divided  up. 
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At  the  Agnes  Memorial  Sanatorium  partitions  are  used  to  separate  the 
patients,  an  arrangement  which  may  offer  considerable  advantage  in  some 
institutions  where  more  advanced  cases  have  to  be  admitted.  In  general, 
it  does  not  seem  to  be  an  advisable  practice,  at  least  not  for  patients  in  the 
earlier  stages,  who  ought  to  constitute  the  major  portion  of  the  inmates  of  the 
sanatorium. 

It  is  of  interest  to  note  that  the  "lean-to"  scheme  has,  of  late,  been  adopted 
also  for  hospitals  admitting  advanced  cases.  The  cottage  ward  at  the  Boston 
Consumptives'  Hospital  at  Mattapan,  admirably  planned,  has  an  emergency 
room  and  a  nurses'  room  added  very  appropriately;  but,  on  the  whole,  the 
deviation  from  the  plan  of  the  original  "lean-to"  of  King  is  but  very  slight. 
We  also  find  a  similar  principle  carried  out  in  the  day-camp  building  of  the 
same  hospital,  although  the  solidly  inclosed  spaces  here  are  used  for  different 
purposes  than  in  the  other  arrangement,  a  large  dining-room  occupying  the 
greatest  space. 

Mr.  Edwin  T.  Hall,  the  successful  architect  of  the  Frimley  Sanatorium, 
considers  the  "two  essential  details  in  the  design  of  a  sanatorium:  first,  that 
all  windows  or  other  openings  shall  be  carried  up  to  the  ceilings  so  that  all 
parts  of  the  rooms  and  corridors  may  be  scoured  with  fresh  air;  second, 
the  sanitary  apparatus  should  be  external  to  the  building." 

It  is  seen  from  the  above  descriptions  that  the  "lean-to"  scheme  amply 
fulfills  these  two  requirements.  In  his  plans  Hall  favors  single-bed  wards, 
but  considers  two-  and  three-bed  wards  as  useful,  deviating  thereby  from 
the  American  practice,  where  as  many  as  sixteen  and  more  are  comfortably 
accommodated  in  one  open-air  pavilion.  The  question  as  to  whether  single 
or  multiple  wards  shall  be  constructed  depends  wholly  on  the  class  of  patients 
to  be  accommodated  in  the  sanatorium;  but,  on  the  whole,  it  has  been  found 
that  the  larger  ward  offers  in  itself  features  conducive  to  better  discipline  and 
a  better  comradeship  among  the  patients,  very  helpful  in  a  regime  which, 
of  necessity,  requires  a  long  period.  The  "lean-to"  scheme  also  does  away 
entirely  with  porches  adjoining  other  buildings,  or  the  "Liegehalle,"  which 
forms  the  characteristic  feature  of  the  Continental  European  sanatorium. 
The  disappearance  of  the  "Liegehalle"  can  only  be  welcomed,  since  it  has 
been  more  and  more  reaUzed  that  the  treatment  by  absolute  rest  during  the 
day  for  many  hours  at  a  time  is  not  favorable  for  permanent  recovery,  and 
frequently  creates  dissatisfaction,  unhappiness,  and  idle  habits  among  the 
patients.  The  graduated  exercises  and  labor,  so  successfully  carried  out 
by  Paterson  at  Frimley,  which  have  been  described  in  the  foregoing  chap- 
ter, invite  a  more  general  adoption  in  sanatorium  practice,  and  will  further 
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and  further  remove  the  necessity  of  special  structures  for  the  open-air  rest 
cure. 

The  material  to  be  used  for  the  building  of  the  patients'  quarters  will  be 
discussed  later,  together  with  the  cost  of  sanatoria  in  general. 

The  Administration  Building. — Provision  for  the  administrative  ofl&ces  for 
the  dining-room,  kitchen,  and  laundry,  and  for  laboratories  can  be  made  in 
one  central  building  for  institutions  of  considerable  size.  It  will  sometimes 
be  desirable  to  have  separate  small  houses  for  physicians'  quarters,  for  the 
power  plant,  and  for  the  farm;  but  that  will  depend  entirely  on  the  amount  of 
money  at  disposal,  and  on  the  piu-poses  of  the  sanatorium.  It  may  be  said, 
in  general,  that  an  elaborateness  of  planning  is  undesirable  in  the  majority 
of  institutions.  There  will  have  to  be  institutions  where  special  research  is 
carried  on,  and  everything  done  on  a  larger  scale,  as,  for  instance,  in  the  superb 
King's  Sanatorium  at  Midhurst,  England.  The  writer  proposed,  several 
years  ago,  a  sanatorium  consisting  of  an  administration  building,  together  with 
accommodations  for  the  patients  in  "lean-tos."  The  plans  may  still  prove 
suggestive  to  any  one  contemplating  the  erection  of  a  larger  sanatorium. 
It  may,  however,  be  well  to  state  that  the  space  in  the  second  floor  assigned 
to  the  dining-room  in  the  front  part  of  the  structure  seemed  to  be  more  desirable 
than  any  other  because  of  its  exposition  to  both  light  and  air  from  all  sides. 
Accommodations  for  help  are  to  be  found  in  the  third  story,  above  the  kitchen, 

A  very  similar  scheme  has  been  adopted  most  recently  in  the  planning  of 
the  Maryland  Tuberculosis  Sanatorium,  at  Sabillasville,  Maryland,  an  insti- 
tution intended  for  one  hundred  patients.  It  will  be  advisable  in  the  planning 
of  an  administration  building  to  have  it  so  arranged  that  it  can  be  easily  added 
to,  especially  in  the  spaces  assigned  to  the  dining-room  and  the  kitchen  de- 
partments. When  the  patients  are  accommodated  at  night  in  "lean-tos," 
these  can  be  added  to  more  or  less  indefinitely,  while  the  administration 
building,  if  not  planned  with  a  view  to  a  possible  growth  of  the  institution,  is 
more  or  less  an  unchangeable  feature  of  the  sanatorium. 

General  Planning  of  the  Sanatorium  Building. — If  the  patients  are  accom- 
modated in  shacks  or  "lean-tos,"  these  latter  are  to  be  placed  as  near  as  possible 
to  the  administration  building,  without  suffering,  thereby,  from  too  great  an 
obstruction  of  light  and  air.  In  some  of  the  existing  sanatoria  some  of  the 
shacks  or  "lean-tos"  are  entirely  too  far  removed  from  the  central  building, 
necessitating  considerable  walking  for  the  patients  to  reach  the  dining-room  at 
meal-times.  It  seems  to  the  writer  that  the  arrangement  as  provided  at  the 
Maryland  Sanatorium  is  one  of  the  best. 

Building  Material  and  Cost. — On  the  selection  of  the  building  material 
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the  cost  of  the  sanatorium  will  very  largely  depend.  This  subject  has  been 
discussed  very  extensively  at  the  various  national  and  international  tuberculosis 
meetings  without  ever  having  brought  forth  a  practical  solution  of  the  question. 
The  diflSculty  of  fixing  an  average  cost  per  bed  for  a  sanatorium  is  considerable, 
because  the  material  for  building,  the  land,  and  the  labor  will  vary  in  different 
districts.  One  thing,  however,  can  be  said  with  certainty:  that  the  estimates 
of  cost  for  popular  sanatoria  which  have  been  given  by  some  authors  are  en- 
tirely too  high.  The  minimum  figures  exceed,  in  some  cases,  $1000  per  bed 
considerably.  At  such  a  rate  it  would  be  impossible  to  multiply  sanatoria 
to  a  desirable  degree.  It  is  very  essential  that  it  should  be  understood  that  at 
smaller  figures  perfectly  comfortable  and  efficient  buildings  can  be  constructed 
which  will  fulfil  all  the  requirements;  and  it  must  be  said,  in  addition,  that 
the  efficiceny  of  a  sanatorium  rather  decreases  in  proportion  with  the  increase 
of  comfort  and  elaborateness,  and  that,  therefore,  any  individual  or  any  com- 
munity contemplating  the  erection  of  a  sanatorium  should  not  be  deterred  from 
so  doing  by  such  estimates  based  on  minimum  figures  of  $1000  per  bed.  As 
said  above,  the  whole  question  rests  to  a  great  extent  on  the  selection  of  building 
material,  wood  being  the  cheapest  and  stone  the  most  expensive.  In  this 
country  wood  has  been  very  largely  used.  The  canvas  tent,  which  is  still 
cheaper,  has  practically  been  given  up  because  of  its  flimsy  nature  and  other 
disadvantages.  When  one  sees  the  wooden  chalets  in  the  storm-swept  valleys 
of  Switzerland,  which  have  stood  the  inroads  of  time  and  weather  for  very 
considerable  periods,  it  does  not  seem  correct  to  speak  of  wooden  structures 
as  "temporary"  buildings.  It  is  of  importance  to  keep  this  in  mind,  because 
the  use  of  wood  for  sanatorium  construction  has  been  very  often  discouraged, 
and  even  ridiculed,  because  of  not  offering  elements  of  permanency.  Its 
inflammable  nature,  of  course,  is  of  disadvantage,  but  very  little  so  for  the 
smaller  buildings  called  for  in  the  "lean-to"  type.  For  a  large  central  ad- 
ministration building  its  use  may  not  recommend  itself  throughout;  but  it 
may  be  stated  that  there  is  no  objection  to  its  extensive  use  in  the  planning 
of  a  modern  sanatorium.  It  is  possible  that  cheaper  substitutes  than  wood 
may  soon  be  found.  Some  efforts  in  this  direction  have  been  made;  for 
instance,  in  the  Doecker  Barracks,  which  are  extensively  used  in  Germany 
in  a  manner  similar  to  that  in  which  tents  are  used  in  this  country.  Chemically 
treated  cardboard  is  the  chief  material  used  in  their  construction. 

Mr.  Edwin  T.  Hall  has  of  late  recommended,  in  his  scheme  of  a  standard- 
ized expanding  sanatorium,  dry  slabs  of  standard  size,  which  are  universal 
in  application  for  the  building  unit.  It  would  be  interesting  and  valuable  to 
have  further  details  on  this  building  material.     Hall  says:    "A  sanatorium 
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on  these  lines,  complete,  with  all  essential  administrative  buildings,  to  suit 
any  required  number  of  beds,  with  drains  fitted  to  kitchen  and  laundry,  and 
water  storage,  can  be  erected  on  a  suitable  and  reasonably  accessible  site  at 
a  cost  of  about  ;^85  ($425)  to  ;^io5  ($525)  per  bed,  depending  upon  its  size." 

This  scheme,  it  would  seem,  merits  distinct  attention  as  one  coming  from 
so  experienced  an  architect  as  the  builder  of  the  Frimley  Sanatorium.  The 
estimates  for  sanatoria  in  this  country,  with  wood  entering  primarily  into  their 
construction,  do  not  exceed  these  figures  given  by  Mr.  Hall.  They  would 
help  to  fulfil  the  desiderata  recently  expressed  by  Heron:  "  All  poor  consump- 
tives should  be  sent  into  sanatoria  for  their  own  sakes,  and  for  the  sake  of  the 
health  of  the  community.  This  could  not  be  done  if  sanatoria  were  built 
costing  $1000  to  $4000  per  bed.  A  sanatorium  well  equipped  for  the  service 
of  the  poor  should  not  cost  more  than  $400  per  bed." 

Management  and  Sanatorium  Regime. — It  is  not  necessary  to  enter  here  in 
detail  into  the  administrative  features  of  the  sanatorium,  nor  is  it  necessary 
to  outline  the  hygienic  and  dietetic  regime  which  is  followed  in  several  institu- 
tions. The  former  will  have  to  vary  according  to  circumstances,  and  the  latter 
is  carried  out  on  the  principles  already  discussed  in  the  foregoing  chapter. 
It  is  desirable,  however,  to  point  out  again  that  in  the  future  it  will  become 
more  and  more  necessary  to  utilize  the  available  working  capacity  of  the  patients 
toward  the  maintenance  of  the  institution;  and  it  will  be  of  great  advantage 
if  it  becomes  more  and  more  understood  that  in  such  a  plan  not  the  interests 
of  the  institution  itself  are  kept  in  mind  as  much  as  the  benefit  to  the  patients 
themselves.  Many  of  those  being  in  charge  of  sanatoria  have  complained  about 
the  great  difficulty  of  inducing  patients  to  do  anything  else  during  their  so- 
journ in  the  sanatorium  than  to  take  care  of  themselves;  but,  on  the  other 
hand,  we  have  many  reports  from  sanatoria  where  a  purposeful,  energetic 
scheme  of  providing  useful  work  for  the  patients  has  succeeded.  To  restore 
the  patient's  embonpoint  and  to  destroy  his  working  energy  and  capacity  has 
been  for  too  long  the  result  of  a  sanatorium  regime,  and  it  is  high  time  that  a 
greater  amount  of  common  sense  be  applied  to  these  highly  important  questions. 
The  piu"pose  of  the  sanatorium  regime  must  be  to  maintain  or  to  improve  the 
patient's  working  capacity,  and  that  cannot  be  accomplished  by  a  long- 
continued  idleness.  If  such  idleness  is  the  only  means  by  which  a  patient  can 
hold  in  check  his  symptoms  of  disease,  then  the  place  for  such  a  patient  is  not 
in  a  sanatorium,  but  in  a  hospital,  whence,  perhaps,  at  some  future  time,  if 
his  condition  continues  to  improve,  he  may  be  returned  to  the  sanatorium. 
Such  considerations  will  fix  more  definitely  the  range  of  usefulness  of  the 
sanatorium,  and  will,  perhaps,  enhance  the  position  of  the  hospital  to  receive 
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all  kinds  of  patients  sufifering  from  tuberculosis,  and  admitted  particularly 
from  the  large  centers  of  population.  The  plans  of  institutional  provision 
for  sufferers  from  tuberculosis  have  not  yet  reached  the  last  stage  of  evolution; 
but  it  is  very  likely  that  it  will  be  found  in  a  successful  cooperation  of  a  receiving 
hospital  and  multiple  sanatoria. 


DISCUSSION  ON  DR.  KLEBS'S  PAPER 

The  Chairman :  I  would  like  to  hear  an  expression  of  opinion  as  to 
whether  cheap  structures  can  be  put  up  and  are  as  efficient  as  more  expen- 
sive ones.  We  want  to  hear  from  those  who  have  had  actual  experience  in 
this  work. 

Dr.  H.Warren  Buckler,  Baltimore  :  It  has  been  my  privilege  to  super- 
vise the  construction  of  the  Maryland  State  Sanatorium.  That  stands  us 
$1325  per  bed.  We  have  an  administration  building  with  a  capacity  of  350 
patients  and  a  bed  capacity  of  200,  and  this  could  be  actually  increased  at  an 
expense  of  $400  per  bed.  The  whole  institution  was  built  with  the  idea  of  an 
economic  administration.  Our  administration  building  is  built  entirely  of 
stone.  When  we  came  to  get  estimates  of  the  comparative  cost  of  stone  and 
lumber,  we  found  them  almost  identical,  while  our  fire  insurance  was  25  per 
cent,  less  with  the  former  than  with  the  latter.  Our  patients'  quarters  are  of  a 
uniform  character  and  of  the  nature  of  lean-tos,  according  to  the  plans  sent  us 
by  Dr.  King,  of  Liberty.  Our  cost  per  patient  is  less  than  $6.00  per  week, 
although  that  does  not  include  repairs  to  buildings  and  renewals  of  equipment. 
When  we  reach  our  full  capacity  of  200  patients,  I  am  sure  that  our  cost  of 
maintenance  will  be  less.     That  is  about  as  low  as  any  in  this  country. 

If  I  had  the  time  to  say  what  I  considered  the  most  important  single  factor 
in  the  selection  of  a  site  in  the  building  of  a  large  sanatorium,  I  would  say,  put 
it  immediately  on  some  Hne  of  transportation.  I  searched  through  the  entire 
State  of  JNIaryland,  and  finally  succeeded  in  finding  a  suitable  site  on  one  of 
our  railroad  lines.  This  location  has  reduced  the  cost  of  our  maintenance 
materially,  as  we  have  absolutely  no  cartage  expenses. 

Dr.  S.  A.  Knopf,  New  York :  The  preceding  speaker  has  said  that  at  the 
Mar}4and  Sanatorium  the  cost  per  bed  is  $1550.  In  our  institution  at  Otis- 
ville  we  have  been  able  to  reduce  the  cost  per  bed  in  various  shacks  or  lean-tos, 
which  were  built  according  to  the  King  and  Biggs  idea,  of  from  $400  to  $250. 
They  are,  it  is  true,  very  primitive,  but  our  patients  are  doing  well  in  them. 

In  the  construction  of  any  kind  of  institution  it  seems  to  me  necessary  to 
consider  the  type  of  patients  we  are  to  receive  there — whether  early  or  advanced 
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cases.  The  latter  need  more  substantial  buildings  with  proper  heating  facili- 
ties and  more  comfort  than  the  former.  On  North  Brother  Island,  where  I 
have  the  privilege  to  serve,  and  where  we  have  mostly  advanced  cases,  we  are 
contemplating  the  erection  of  buildings  made  of  reinforced  concrete.  This 
kind  of  building  material  has  not  been  mentioned  here  this  afternoon,  but  I 
believe  it  will  prove  ultimately  most  satisfactory  and  economical,  and  may  play 
an  important  part  in  the  construction  of  future  sanatoria. 

I  should  like  to  indorse  what  Dr.  Klebs  said  regarding  climatic  changes. 
Wlaen  we  take  our  poor  tuberculous  patients  from  the  crowded  east-side 
districts  to  North  Brother  Island — sometimes  against  their  will — the  effect 
of  the  change  upon  them  is  often  wonderful.  They  are  much  improved  by 
this  very  slight  climatic  change — a  distance,  perhaps,  of  one  hundred  city 
blocks.  They  improve  under  the  better  hygienic  and  dietetic  care  that  is 
forced  upon  them.  Furthermore,  they  sleep  in  a  clean  bed  and  receive  regular 
baths,  whether  they  want  them  or  not. 

I  would  also  like  to  indorse  Dr.  Klebs's  very  emphatic  statement  that  when 
we  send  a  patient  a  long  distance  from  his  home  to  a  so-called  more  congenial 
climate,  and  then  permit  him  to  come  back  to  his  home  climate,  the  danger  of 
a  relapse  is  considerable.  It  is  true  that  it  may  take  a  little  longer  to  cure 
our  patients  in  our  home  climates,  but  when  they  are  cured  there  they  are  more 
apt  to  stay  cured,  and  that  is  a  very  important  factor. 

Dr.  J.  P.  C.  Foster,  New  Haven :  I  would  like  to  say  a  few  words  in 
connection  with  my  experiences  which  I  gained  in  the  building  of  our  State 
sanatorium.  In  the  first  place,  we  had  the  utmost  trouble  with  architects, 
and  it  was  practically  impossible  to  get  an  estimate  from  them  that  was  any- 
where within  reason.  At  last,  in  desperation,  I  drew  the  plans  myself,  en- 
gaged a  carpenter  and  builder,  and  our  main  building  was  completed  and  fur- 
nished at  an  expense  of  $21,000.  Bear  in  mind  one  thing:  namely,  that  it  is 
not  quite  fair  to  talk  about  the  expense  per  bed,  because  the  first  cost  of  your 
administrative  building  is  high,  but  now  we  can  extend  our  work  at  very  small 
cost,  and  that  is  the  thing  I  have  in  mind.  Our  cottages,  with  connecting 
porches,  are  exceedingly  well  built,  with  a  hard-wood  finish.  In  each  of  these 
we  can  accommodate  sixteen  women,  each  cottage  having  a  private  room  and 
bath  for  dressing.  The  cost  is  $400  per  bed,  finished  and  furnished,  while  in 
the  shacks  the  cost  is  $240  per  bed.  These  are  all  built  of  wood.  Before  we 
went  into  this,  we  consulted  our  fire  insurance  people,  and  they  told  us  that  it 
would  be  just  as  well  to  build  them  of  wood  as  of  anything  else,  because  if 
they  caught  fire,  they  would  be  burned  up  anyway.  There  was  no  increase 
in  the  fire  insurance  rates  because  of  the  material  we  used  in  their  erection. 
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I  am  trying  to  get  a  bill  through  our  legislature  that  none  of  tliese  buildings 
shall  be  constructed  at  an  expense  of  more  than  $500  per  bed,  and  I  shall  do 
my  utmost  to  get  the  cost  as  low  as  $300  per  bed. 

Dr.  Klebs  (closing  the  discussion):  The  discussion  elicited  by  my  paper 
was  certainly  very  gratifying.  Dr.  Foster  has  given  us  some  excellent  sug- 
gestions, and  I  agree  with  him  that  we  physicians  ought  to  go  into  the  planning 
of  these  institutions  much  more  than  we  do,  and  even  more  than  the  archi- 
tects. I  think  the  administration  building  should  be  built  of  stone  or  concrete, 
the  material  referred  to  by  Dr.  Knopf.  There  is  much  that  we  still  have  to 
learn  in  regard  to  the  construction  of  the  administration  building,  and  in  that 
respect  they  are  far  ahead  of  us  abroad. 

The  Chairman  :  Several  of  the  speakers  have  referred  to  the  fact  that  not 
only  the  first  cost  of  the  sanatorium,  but  also  the  running  expenses,  are  very 
important.  If  the  building  is  so  constructed  that  the  running  expenses  are 
high,  the  first  cost  will  count  really  very  little.  It  came  under  my  notice  a 
few  days  ago  that  some  of  the  large  hospitals  in  New  York  city  were  consider- 
ing the  advisability  of  appointing  a  purchasing  agent  to  purchase  their  suppUes 
in  common,  and  it  was  stated  that  by  this  means  they  expected  to  save  one  or 
two  hundred  thousand  dollars  a  year.  The  management,  then,  is  a  very  im- 
portant feature  in  connection  with  the  subject  under  discussion. 


IMPROVED  ORGANIZATION  AND  MANAGEMENT 
By  a.  H.  Garvin,  M.D; 

Raybrook,  N.  Y. 


Sanatorium  administration  may  be  divided  into  its  medical  and  business 
aspects.  In  medical  administration  most  of  the  larger  sanatoria  are  under  a 
resident  medical  director,  who  supervises  both  the  medical  and  business  de- 
partments, and  performs  the  duties  of  health  ofl&cer,  in  overseeing  the  disposal 
of  the  various  v^^astes.  The  number  of  physicians  to  patient  population  is 
usually  about  i  to  50  patients.  The  nursing  staff  varies  in  number  with  the 
kind  of  cases. 

A  brief  summary  of  the  existing  institutions  shows  that  there  are  222  in- 
stitutions in  the  United  States  that  are  organized  as  sanatoria  or  hospitals,  to 
treat  tuberculosis  of  pulmonary  form.  These  organizations  can  be  grouped 
as  to  the  source  of  their  support — public  or  philanthropic,  or  private;  and 
further  compared  as  regards  permanency  and  field  of  activity.  In  the  material 
offered  by  these  222  institutions  some  very  definitely  attempt  to  specialize 
their  field  of  activity;  others  employ  a  name  to  remove  the  usual  odium  at- 
tached to  that  which  suggests  incurability. 

Of  these  222  institutions,  loi  voluntarily  classify  themselves  as  hospitals, 
or  homes,  for  the  cure  of  any,  or  the  more  advanced,  or  the  advanced  case 
that  requires  niu-sing;  79  definitely  are  established  to  treat  incipient  cases,  and 
42  to  treat  "early"  or  "early  hopeful"  cases. 

The  hospitals  have  in  their  list  11  organizations  established  before  1890; 
21  established  in  the  period  of  1890-1900;  the  average  number  of  beds  in 
this  period,  per  institution,  is  no.  The  largest  institution  is  325  beds;  the 
smallest,  18. 

In  the  ten-year  period,  beginning  1900,  about  6  hospitals  have  been  added 
each  year,  until  1907,  when  18  were  added  in  that  year,  and  also  18  in  1908. 
The  average  size  of  institution  during  this  period  is  97  beds.  The  largest 
single  hospital  has  684  beds;  the  smallest,  15. 

Size  of  institution  under  single  administration  is  of  importance  only  in 
determining  what  is  generally  accepted  as  the  best  working  unit.     The  location 
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of  the  hospital  in  proximity  to  a  populous  center,  and  the  general  hospital 
Scheme  in  practice  in  that  community,  are  the  chief  factors  .n  determtmng  .ts 

'"'is  it  better  to  multiply  a  certain  definite  tmit  a  number  of  times,  to  meet  the 
nee  f  thnommunity,'or  is  it  better  to  add  beds  indefini.ely  to  a  number  of 
smaller  hospitals,  as  the  need  for  these  beds  ts  better  aPP-c  -  e<l? 

Of  these  loi  hospitals,  37  have  twenty-five  beds  or  less,  11,  fifty  beds  or 
less    xlseventy-five  beds;^4,  one  hundred  beds;  and  .8.  one  hundred  beds 

"  M^itions  to  aheady  existing  units,  not  at  first  planned  '°-"f  additions 
result  in  institutions  that  are  crippled  for  a  time  m  some  one  of  the  ve  y  neces 
sarv  admtoistrative  branches.    Most  institutions  in  their  growth  fol  ow  the 
pTth^fTal.  resistance,  and  develop  experimentally,  adding  admtntstrattve 
rlenartments  slowlv  after  success  is  assured. 

AmT.  these  icr  hospitals,  92  are  engaged  in  charity  or  phtlan  hrop.c 
praclte  Vch-ge  such  rates  as  to  be  classed  as  entirely  self-support.ng  (at 

^''The'rarr"';  sanatoria  treating  incipient  or  early  cases;  66  of  these  in- 
stitutions are  conducted  as  private  sanatoria  and  are  ^^^^^ 
CI  are  engaged  in  pubhc  practice,  or  have  fees  so  low  as  to  be  classed  m  tms 
d  vSon  91  of  these  institutions  are  relatively  small  (35  have  15  beds;  33  have 
'  b  ds-  Ahave  so  beds  each),  about  equaUy  divided  between  pubhc  and 
;riva.e;'  ar'sanatoria  accommodate  between  75  and  too,  and  9  have  accommo- 

'^'Irclmp^rXrh'he  growth  in  number  of  hospitals  for  advanced  cases 
san^oria  we^few  before  %o.:   .4  institutions  were  in  existence  before  that 
toe     Beginning  with  .,ox,  xo  or  a  less  number  of  inst.tutxons  were  added 
Pflch  vear  until  XQ07,  when  the  number  was  doubled. 

Of  the'  x.x  sanatoria.  94  have  resident  physicians,  and  the  remamxng  nun.- 
her  have  close  association  with  a  visiting  staff.  .     ,-.    •    ^a 

It  s  hardly  possible  to  compare  these  various  organizattons  -'hetr  ad- 
min st^atL  ^'management,  as  their  support  is  so  *S-»^; -^  "^ /^ 
,hem  are  so  recent  in  development  that  many  of  them  are  not  fully  organizea. 
The  s  narium  represents,  first  of  all,  the  separation  of  the  early  hope  u 
ca  Jf^om  Xe  advanced  chronic  case,  and  from  the  acute  progressive  case,  for 
soda  eTolomic,  and  medical  reasons.  The  whole  administrafon  ts  planned 
dong  th  s  hue,  ^nd  improvements  in  administration  are  seen  tn  a  furthe  n- 
along  this  ""^.  bv  making  the  institution  fit  the  social  standmg  of  the 

pXt.     cEcalion  oTpeopi  simply  by  their  financial  standing  is  unsatts- 
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factory,  and  cannot  be  readily  made  in  a  disease  that  numbers  among  its 
victims  so  many  acute  paupers,  or  people  that  are  poor  by  accident  only.  Spe- 
cial sanatoria  for  special  conditions  is  an  improvement. 

Another  distinct  improvement  is  the  association  of  the  sanatorium,  not  as 
an  independent  unit,  but  fitting  it  into  the  anti-tuberculous  machinery,  if  the 
sanatorium  existed  before  such  machinery  came  into  service,  or  building  it  as  a 
part  of  such  machinery.  Hospitals,  sanatoria,  clinics,  and  the  home  relief 
forces  have  worked  too  often  with  rather  distant  relations. 

With  regard  to  the  patient,  improvements  have  come  in  the  perfection  of 
the  machinery  for  his  (i)  early  discovery  and  (2)  more  prompt  and  definite 
assistance.  In  public  practice,  where  the  larger  number  of  cases  occur,  (i) 
family  examination,  or  examination  of  those  exposed,  (2)  the  increase  in  the 
number  of  beds  provided  for  care  in  favorable  places,  and  (3)  the  home  relief 
forces,  speak  of  these  improvements.  The  physician  energetically  occupies, 
in  all  these  fields,  the  distinct  position  of  health  officer  to  one  person,  and  oc- 
cupies himself  with  the  patient  in  what  are  health  officer  details. 

In  the  sanatorium,  where  the  patient  meets  with  a  well-ordered  existence 
according  to  the  scheme  of  medical  treatment  under  which  it  is  conducted, 
improvements  and  changes  have  come,  which  have  their  explanations  partly 
as  basis  of  medical  treatment,  and  partly  also  from  a  non-medical,  though  un- 
avoidable economic  basis.  These  changes  are  chiefly  exercise  changes,  and 
will  be  discussed  later,  but  have  to  be  mentioned  here,  as  administration  of  the 
business  of  some  institutions  makes  available  a  part  of  this  change  in  the 
number  and  distribution  of  employees. 

In  the  piu-ely  business  administration  of  the  sanatorium  no  very  great 
change  has  occurred,  with  the  exception  of  this  appropriation  of  a  certain 
amount  of  the  patient's  assigned  exercise  to  labor  that  is  productive.  This 
has  in  some  institutions  resulted  in  a  monetary  saving,  illustrated  in  the  pub- 
lished per  capita  maintenance  cost;  in  other  institutions  it  has  not  so  resulted. 

A  point  that  deserves  more  than  passing  mention  are  improvements  made 
for  the  comfort  of  the  patient.  Lack  of  consideration  for  the  patient's  com- 
fort may  make  the  treatment  worse  than  the  disease.  The  position  of  a  porch, 
the  addition  of  glass  sash  on  one  side,  the  further  addition  of  glass  sash  on  a 
third  side,  all  adjustable,  the  foiuth  side  permanently  open,  are  developments 
that  seem  insignificant;  may  have  taken  years  to  bring  about,  but  their  im- 
portance to  the  convenience  and  comfort  of  the  patient  is  very  great. 

A  comfortable  chair  to  sit  in  is  not  too  small  a  detail  to  note  in  improve- 
ments. The  first  special  "  cure  "  chair — the  Detweiller  chair — was  the  kindly 
invention  of  that  man  for  his  patients,  prompted  into  existence  by  his  own 
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personal  experience  while  under  the  treatment  of  his  chief  and  teacher.  A 
number  of  chairs  have  appeared  since— some  more  comfortable,  some  de- 
cidedly not  so.  r   u  •     4^ 

The  study  of  various  small  things  that  make  for  the  comfort  of  the  patient 
is  not  usually  included  in  the  first  plan,  and  such  matters  are  worked  out  in 
the  various  localities  to  suit  the  needs  of  that  particular  place. 

The  chief  improvements  in  sanatorium  administration  are  better  machmery 
for  discovery  and  selection  of  cases,  through  organized  home  rehef  forces, 
special  clinics,  systematic  examination  of  the  exposed;  more  accommodations 
for  care  of  those  unable  to  care  for  themselves;  more  definite  specialization  of 
the  institution  to  the  particular  part  of  the  field  it  occupies;  more  consideration 
of  the  comfort  of  the  patient  while  under  treatment. 

DISCUSSION  ON  DR.  GARVIN'S  PAPER 
Dr.  Harry  Lee  Barnes,  Wallum  Lake,  R.  L :  The  organization  and 
management  of  a  sanatorium  so  closely  resemble  the  organization  and  manage- 
ment of  a  general  hospital,  and  the  latter  has  been  with  us  so  long,  that  it  is 
not  easy  to  improve  on  the  details  of  the  internal  management.  There  is  one 
feature  of  sanatorium  organization  which  possibly  may  be  improved  upon. 
I  refer  to  the  education  which  the  sanatorium  gives  to  the  community.  Patients 
learn  a  great  deal  during  their  sanatorium  life,  and  they  spread  that  knowledge 
throughout  the  State.  The  good  accomplished  in  this  way  may  be  increased 
by  sys'tematic  effort.  We  have  made  it  a  rule  in  the  Rhode  Island  Sanatorium 
to  perfect  as  far  as  possible  the  patient's  education,  and  with  that  object  in 
view  we  give  a  prescribed  course  of  reading  on  tuberculosis.  We  make  the 
patient  study  the  subject  carefully,  and  then  have  an  examination  and  see  how 
well  he  knows  it.  By  doing  this,  we  feel  that  we  have  done  everything  possible 
to  educate  and  protect  the  community  by  means  of  the  patients,  although, 
of  course,  we  appreciate  that  some  of  the  more  ignorant  patients  will  totally 
disregard  their  instructions  when  they  return  to  their  homes. 

There  ought  to  be  some  systematic  method  of  carrying  the  clinical  knowl- 
edge which  we  gain  in  these  institutions  to  physicians  in  general  practice, 
and  we  have  for  over  a  year  issued  monthly  bulletins  to  all  physicians  in  the 
State,  telling  them  about  our  work,  explaining  the  character  of  the  cases  we 
treat,'  giving  the  results  of  our  treatment  and  other  information  in  regard  to 
the  disease.  In  addition  to  the  physicians,  our  monthly  mailing  list  of  these 
bulletins  has  been  extended  to  about  a  thousand  laymen. 

The  family  physician  of  each  patient  receives  a  report  stating  the  patient's 
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condition  on  admission,  the  presumable  duration  of  the  disease,  and  the 
length  of  time  we  have  advised  him  to  remain.  On  discharge,  the  family 
physician  receives  another  report  stating  the  patient's  condition  and  our 
recommendation  regarding  the  future  care  of  the  case.  We  feel  that  the  family 
physicians,  on  whom  we  are  so  dependent,  are  interested  and  instructed  in  this 
way. 

The  work  in  a  sanatorium  is  so  much  a  matter  of  routine  that  it  requires 
a  distinct  effort  to  prevent  one  from  falling  into  a  rut.  In  the  institution  with 
which  I  am  connected  we  have  regular  bi-weekly  meetings  of  the  resident 
medical  ofl5cers,  in  which  we  discuss  in  detail  the  diagnosis,  prognosis,  and 
treatment  of  all  cases  under  our  care,  so  that  we  may  be  sure  that  every  patient 
receives  individual  consideration. 

Dr.  Charles  L.  Minor,  Asheville :  I  would  hke  to  lay  stress  upon  the 
sanatorium  as  an  educational  factor.  In  North  Carolina  we  believe  so  strongly 
that  the  educational  is  the  most  important  side  of  such  an  institution  that  we 
have  recently  changed  the  name  of  the  State  Sanatorium  to  the  State  Training 
School  for  Tuberculosis.  Of  course,  however  careful  the  physician  may  be, 
in  spite  of  everything,  some  patients  will  be  unteachable  and  go  away  uncured. 
Heartily  as  I  believe  in  educating  these  patients,  I  cannot  go  as  far  as  the  writer 
in  a  recent  German  publication  which  came  to  my  attention,  who  advises 
weekly  systematic  lectures  on  the  disease  and  its  treatment,  but  I  do  believe 
that  no  patient  should  be  discharged  from  a  sanatorium  or  a  health  resort  with- 
out having  been  given  a  clear  idea  of  how  he  got  well,  and  how  he  is  to  prevent 
the  recurrence  of  this  disease.  Patients  who  leave  such  places  should  there- 
after be  centers  of  light  and  information  on  the  subject  in  their  communities 
and  teach  other  people  how  to  avoid  the  disease,  and  they  can  only  do  so  if 
their  doctors  have  taken  pains  to  properly  train  and  educate  them. 

Dr.  David  R.  Lyman,  Wallingford,  Conn. :  Dr.  Barnes  has  already  re- 
ferred to  the  instruction  of  the  physicians  by  the  sanatorium.  We  have  been 
following  the  same  course  in  regard  to  physicians  who  send  patients  to  the 
sanatorium,  supplying  them  with  a  copy  of  our  notes  of  the  case  and  keeping 
them  posted  in  regard  to  the  patient's  condition.  As  a  result  of  this,  there  has 
been  an  awakening  of  a  great  deal  of  interest  among  them.  Furthermore,  it 
has  done  away  with  the  feeling  of  animosity  that  many  of  them  harbored  against 
sanatoria  in  general.  Some  of  them  have  visited  us  and  requested  the  privilege 
of  working  with  us  for  a  while.  I  am  strongly  in  favor,  therefore,  of  keeping  in 
touch  with  the  family  physician. 

Dr.  Gardner  T.  Swarts,  Providence,  R.  I. :  Another  way  to  carry  out 
the  suggestion  made  by  Drs.  Barnes  and  Lyman  is  to  have  the  patient  report 
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back  to  the  physician.  Another  step  that  is  taken  to  keep  these  patients  from 
being  lost  sight  of  is  to  make  regular  reports  to  the  State  Board  of  Health, 
giving  the  number  of  dismissals  from  the  sanatorium  and  the  address  of  the 
patients.  The  State  Board  of  Health  then  informs  the  local  authorities  that 
the  case  has  returned  to  such  and  such  an  address,  and  they  in  turn  can  use 
their  discretion  in  the  supervision  they  exercise  over  that  patient.  In  some 
instances  where  it  is  deemed  advisable,  the  patients  can  be  kept  track  of  by 
the  visits  of  the  district  nurses. 

Dr.  Theodore  B.  Sachs,  Chicago  :  A  sanatorium  for  the  treatment  of 
tuberculosis  should  include  not  only  the  necessary  facilities  for  outdoor  life 
under  competent  supervision,  but  also  a  reasonable  provision  for  clinical  and 
laboratory  study. 

For  successful  management,  each  individual  case  of  tuberculosis  requires 
as  comprehensive  a  study  as  every  other  infectious  disease  is  receiving  in  our 
modern  hospitals. 

"Sanatoria"  and  "camps"  differ  essentially  in  these  requisites. 

A  "camp"  providing  proper  outdoor  sleeping  facihties,  nourishing  food, 
and  the  minimum  amount  of  medical  equipment  and  hired  service,  is  naturally 
the  type  of  institution  within  reach  of  the  smallest  community  or  organization. 
The  enormity  of  the  tuberculosis  problem  dictates  their  wide-spread  construc- 
tion, as  the  most  economic  procedure.  The  "camp,"  however,  is  suitable  only 
for  the  least  active  or  convalescent  cases.  It  may  be  well  agreed  that  every 
large  community  is  in  need  of  institutions  of  both  types — "sanatoria"  and 
"camps." 

Proper  classification  and  regulation  of  sanatorium  cases  is  impossible  with- 
out all  the  modern  clinical  and  medical  facilities.  Occurrence  of  complica- 
tions and  intercurrent  diseases  calls  for  isolation  rooms  in  closer  proximity  to 
the  medical  management  of  the  institution.  Thorough  supervision  is  im- 
possible without  sufficient  quota  of  physicians  and  trained  nurses. 

Incorporation  of  all  the  necessary  medical  and  laboratory  facilities  and 
housing  of  the  staff  into  the  construction  of  a  sanatorium  naturally  makes  the 
expense  of  construction  and  management  greater  than  that  of  a  "camp." 

From  my  experience,  the  economical  management  of  a  "sanatorium"  for 
those  with  moderate  means  entails  an  expenditure  of  nine  to  ten  dollars  a  week 
per  capita  in  an  institution  for  50  patients.  The  expense  per  capita  will, 
of  course,  Ifall  with  the  increase  in  the  number  of  patients,  provided  a 
arge  proportion  is  of  the  convalescent  class  and  contributes  service  to  the 
institution. 

The  medical  equipment  and  service  at  the  sanatorium  should  be  suflSciently 
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comprehensive  to  deal  with  the  numerous  problems  of  a  tuberculosis  case. 
The  interests  of  the  patient  demand  that. 

A  community  may  establish  one  or  two  well-equipped  and  efficiently 
managed  sanatoria;  their  construction  will  be  more  expensive  than  that  of 
"camps";  a  number  of  "camps"  will  still  be  needed  (the  number  correspond- 
ing to  population)  for  various  classes  of  cases:  (i)  The  arrested  sanatorium 
cases,  in  need  of  "camp"  life;  (2)  least  active  cases;  (3)  night  camps  for 
tuberculous  working-men,  with  disease  "arrested";  (4)  camps  for  children 
predisposed  to  tuberculosis,  etc. 

The  expense  of  construction  of  a  "sanatorium"  depends  upon  the  incor- 
poration or  omission  of  all  the  necessary  medical,  laboratory,  and  hygienic 
provision.     Camps  are,  of  course,  much  cheaper. 

In  a  large  institution  both  types  of  accommodation  can  be  included,  as  a 
large  number  of  patients  will  naturally  be  of  the  convalescent  class.  This,  of 
course,  reduces  the  expense  of  construction  and  maintenance. 

Dr.  Garvin  (closing  the  discussion) :  The  construction  and  management  of 
a  sanatorium  certainly  go  hand  in  hand.  Nearly  all  sanatoria  pass  through  a 
stage  of  incubation.  They  experiment  as  to  the  kind  of  accommodation  they 
shall  furnish,  and  finally  settle  upon  some  definite  unit.  In  the  various  locali- 
ties a  satisfactory  working  unit  is  finally  brought  forth.  The  problem  depends 
to  a  certain  extent  upon  the  particular  locality  where  the  institution  is  located. 
The  importance  of  the  sanatorium  as  an  educational  factor,  to  which  several 
of  the  speakers  referred,  cannot  be  emphasized  too  strongly. 
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The  Chairman :  There  is  no  question  that  there  are  other  factors  in  this 
struggle  against  tuberculosis  than  the  sanatorium,  but  from  what  we  have  al- 
ready listened  to  this  afternoon  we  can  readily  see  that  these  institutions  are 
vital  factors  in  the  reduction  of  the  mortality  from  this  disease.  The  mere 
healing  of  the  patient,  the  curing  of  the  patient,  is  not  the  sole  end  of  the  sana- 
torium. It  must,  in  addition,  be  a  teaching  institution  if  it  is  to  be  a  vital 
factor  in  the  struggle  against  tuberculosis.  Can  the  influence  and  benefit  of 
the  sanatorium  be  gaged  by  the  number  of  cured  patients  it  sends  out  ?  I  do 
not  think  so.  "  By  their  fruits  ye  shall  know  them,"  we  are  told,  but  if  we  apply 
that  simply  to  the  number  of  patients  discharged,  we  are  judging  the  products 
of  the  orchard  by  the  bloom  instead  of  by  the  fruit. 

On  nothing  does  the  success  of  the  sanatorium  depend  more  than  upon  the 
selection  of  patients.  Dr.  Hermann  M.  Biggs,  of  New  York,  was  to  have 
opened  the  discussion  on  this  phase  of  the  subject,  but  I  am  sorry  to  say  that 
he  is  not  with  us  to-day.    I  will  therefore  call  on  Dr.  Francine,  of  Philadelphia. 

Dr.  A.  P.  Francine,  Philadelphia :  I  am  sure  you  all  share  with  me  great 
regret  that  Dr.  Biggs  is  not  here  to  speak  on  this  subject.  In  his  absence  I  will 
not  attempt  to  consider  the  different  types  of  cases  more  strictly  available  for 
sanatorium  treatment,  because  the  subject  is  too  large  and  too  important  to  be 
discussed  without  considerable  forethought.  I  will  limit  my  remarks  to  a 
brief  review  of  the  class  of  patients  which  are  admitted  to  the  Pennsylvania 
State  Sanatorium  at  Mt.  Alto,  and  which,  in  the  case  of  Philadelphia,  pass 
through  my  hands. 

I  am  glad  to  be  able  to  say  that  we  admit  all  active,  infectious  cases,  no 
matter  what  the  stage  of  their  disease,  because,  from  the  point  of  view  of  the 
Department  of  Health,  the  prevention  of  the  disease  is  quite  as  important  as 
the  cure  of  the  disease;  and,  indeed,  so  general  is  this  view  to-day,  and  the 
segregation  of  these  cases  and  their  treatment  are  so  closely  correlated,  that, 
broadly  speaking,  I  feel  they  may  be  looked  upon  in  the  crusade  as  synonymous 
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terms.  Thus  we  admit  all  cases  that  have  tubercle  bacilli  in  their  sputum,  and 
while  on  the  face  of  it  this  may  not  appear  a  strictly  logical  procedure,  yet  for 
certain  practical  reasons  it  was  found  the  most  satisfactory  criterion  to  go  by. 
And  let  me  add  that  the  number  of  cases  with  tubercle  bacilU  in  their  sputum 
bears  a  very  definite  relation  to  the  method  and  care  employed  in  searching  for 
them.     In  this  connection  our  method  is  as  follows: 

The  first  two  or  three  specimens  brought  in  by  a  patient  are  examined  in 
the  ordinary  way,  and  if  tubercle  bacilli  are  not  found,  subsequent  specimens 
are  digested  and  centrifuged,  with  the  result  that  often  where  they  were  not 
demonstrable  or  had  not  been  demonstrated  before,  they  are  at  once  found.  I 
consider  this  of  very  great  importance,  not  only  in  relation  to  incipient  cases, 
but  also  the  chronic,  fibroid  types  of  the  disease.  I  have  frequently  seen  cases 
which  during  a  prolonged  sojourn  in  a  tuberculosis  sanatorium  or  infirmary, 
had  uniformly  failed  to  show  tubercle  bacilli  in  their  sputum,  which  were  at 
once  readily  demonstrable  by  this  more  searching  method.  I  have  seen  cases 
in  the  very  early  stages  of  infection,  when  the  diagnosis  was  in  doubt,  show 
tubercle  bacilli  in  their  sputum  by  this  method  when  they  were  not  demon- 
strated by  the  ordinary  smear  method.  I  mention  this  point  at  some  length 
not  only  on  account  of  its  intrinsic  importance,  but  to  show  that  there 
remains  a  very  small  minority  of  cases,  much  smaller  tlian  would  naturally  be 
supposed,  which  cannot  be  admitted  to  the  sanatorium. 

The  cases  at  the  sanatorium  are  divided  into  three  classes.  The  early  and 
most  favorable  ones  occupy  the  so-called  "  lower  camp,"  where  they  are  housed 
in  special  shacks  and  tents.  Of  this  class  of  cases  there  were  166  when  I  was 
at  Mt.  Alto  a  short  while  ago.  The  more  advanced  cases,  but  those  in  good 
general  condition,  occupy  the  upper  camp  and  are  housed  in  the  model  cot- 
tages devised  by  the  Commissioner  of  Health,  Dr.  Dixon.  Of  these  there  were 
368,  60  of  whom  were  children.  About  a  quarter  of  a  mile  from  these  camps 
and  the  administration  buildings  is  the  infirmary.  This  is  for  active,  febrile 
cases,  or  those  in  the  advanced  stages  of  the  disease.  There  were  144  patients 
here.  Each  of  these  three  sections  of  the  sanatorium  is  essentially  one,  as 
patients  are  transferred  from  one  to  the  other  as  their  condition  warrants,  but 
each  division  is  under  the  care  of  its  own  corps  of  physicians  and  nurses. 

Every  bed  in  the  sanatorium  is  free.  There  is  no  place  for  a  pay  patient, 
and  as  all  the  patients  are  referred  from  the  Department's  dispensaries, 
where  their  home  surroundings  and  circumstances  are  thoroughly  investigated 
by  the  inspectresses,  there  is  no  opportunity  for  any  one  to  be  referred  there 
who  can  aiJord  to  pay  for  treatment  and  properly  belongs  in  a  private  sana- 
torium. 


DISCUSSION   ON  THE   SELECTION   OF   PATIENTS  151 

The  Chairman :  The  State  Sanatorium  must  consider  very  carefully 
what  types  of  cases  to  admit.  I  would  like  to  hear  from  a  number  of  men  who 
are  connected  with  State  sanatoria  as  to  the  kind  of  cases  admitted  into  their 
institutions. 

Dr.  S.  A.  Knopf,  New  York :  I  think  the  rules  in  regard  to  the  admission 
of  any  patient  should  not  be  too  stringent  or  binding.  In  New  York  we  are  so 
fortunate  as  to  have  a  chain  of  institutions.  On  North  Brother  Island  we 
receive  all  classes  of  cases.  We  naturally  have  a  high  mortality,  simply  be- 
cause the  minute  one  of  our  patients  there  is  sufficiently  improved  he  is  trans- 
ferred from  North  Brother  Island  to  Otisville,  and  if  he  does  not  do  well  there, 
he  is  sent  back  to  us.  In  spite  of  our  high  mortality  I  think  we  are  doing  very 
good  work,  because  we  are  taking  these  patients  out  of  the  crowded  centers  of 
New  York.  We  have  now  300  such  cases,  and  if  they  had  remained  at  home 
they  would  have  continued  to  infect  their  families.  I  do  not  think  we  need  to 
be  ashamed  of  the  high  mortality  in  an  institution  such  as  North  Brother 
Island  Riverside  Hospital  Sanatorium,  where  we  do  not  keep  patients  when  we 
think  they  can  do  better  in  one  of  our  mountain  sanatoria  or  elsewhere.  I 
believe  we  are  doing  much  practical  good  by  sending  our  incipient  cases  to 
Otisville,  and  caring  for  second  and  third  stage  cases  in  city  institutions.  If 
the  early  cases  do  not  do  well  in  the  mountains, — are  going  down-hill, — they 
are  sent  to  my  service,  and  we  try  to  do  the  best  we  can  for  them.  As  I  said, 
the  second  stage  cases,  which  have  improved  and  which  we  think  have  a  better 
chance  at  Otisville,  are  given  a  trial  there. 

I  believe  in  a  chain  of  institutions  of  this  kind,  so  that  we  can,  as  far  as 
possible,  have  the  right  kind  of  institution  for  the  cases  to  which  they  are  spe- 
cially adapted. 

Dr.  V.  C.  Vaughan,  Jr.,  Detroit:  I  wish  to  congratulate  Dr.  Knopf 
upon  his  high  mortality.  While  there  are  many  institutions  which  are  ready 
to  care  for  incipient  and  moderately  advanced  cases  of  tuberculosis,  there  are 
very  few  places  in  which  hopelessly  advanced  cases  may  be  properly  cared  for. 
It  takes  much  moral  courage  to  care  for  these  advanced  cases,  and  the  mor- 
tality records  may  not  be  pleasing  to  contemplate,  yet  provision  must  be 
made  for  the  proper  care  of  such  cases  before  much  progress  can  be  made 
toward  the  prevention  of  the  disease. 

I  have  had  charge  of  the  tuberculosis  work  in  connection  with  the  Board 
of  Health  of  the  city  of  Detroit,  and  in  the  institution  which  the  Board  of 
Health  has  established  as  a  training  school  for  consumptives  we  take  care  of 
all  cases  that  have  bacilli  in  the  sputum.  We  do  not  separate  them,  and  we 
have  been  criticized  extensively  for  having  tuberculous  patients  in  all  stages 
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of  the  disease  in  the  same  institution.  With  regard  to  the  establishment  of 
separate  hospitals  for  advanced  cases,  I  do  not  think  that  it  is  practicable  in  a 
city  like  Detroit.  There  is  no  disease  in  which  the  mental  attitude  of  the 
patient  plays  a  more  important  part  than  in  tuberculosis,  and  a  hospital  for 
advanced  cases  would  soon  gain  a  bad  reputation,  and  patients  would  refuse 
to  enter  such  an  institution.  In  the  few  sanatoria  with  which  I  am  famihar 
there  is  one  thing  that  is  lacking,  namely,  proper  provision  for  inmates  who 
require  hospital  care;  there  is  frequently  no  adequate  infirmary  where  patients 
who  develop  an  acute  exacerbation  of  their  disease,  hemorrhage,  or  various 
acute  processes  can  be  cared  for.  It  would  not  seem  impossible  to  have  a 
sanatorium  and  a  hospital  combined  in  one  large  institution,  provided  sufficient 
ground  could  be  obtained. 

I  was  much  interested  in  the  remarks  of  Dr.  Francine  regarding  the  oc- 
currence of  tubercle  bacilli  in  the  centrifuged  sputum.  We  have  made  it  a 
rule  to  make  frequent  examinations  of  the  sputum  of  every  patient  who  pre- 
sents suspicious  signs  accompanied  with  cough  and  expectoration.  All 
patients  are  furnished  with  proper  receptacles  for  taking  care  of  their  sputum, 
regardless  of  whether  tubercle  bacilli  have  been  found  in  the  sputum  or  not. 
In  a  laboratory  where  large  numbers  of  specimens  of  sputum  are  examined 
daily  there  will  probably  be  a  certain  number  in  which  the  few  tubercle  bacilli 
present  will  be  overlooked.  For  this  reason  not  only  are  repeated  examina- 
tions important,  but  all  sputum  from  suspicious  cases  should  be  carefully 
disposed  of,  regardless  of  whether  tubercle  baciUi  have  been  found  or  not. 

Dr.  James  Alexander  Miller,  New  York :  I  cannot  get  rid  of  the  im- 
pression that  we  are  wandering  from  the  subject  of  selection  of  cases  for 
sanatoria,  and  getting  the  segregation  of  cases  mixed  with  sanatorium  treat- 
ment. I  do  not  see  how  the  several  types  of  cases  that  have  been  referred  to 
can  be  combined  and  taken  care  of  in  a  single  institution.  The  selection  of 
cases  should  largely  depend,  in  my  opinion,  upon  whether  or  not  they  will  have 
to  spend  more  or  less  time  in  the  infirmary.  We  should  establish  a  rule  that 
sanatorium  patients  should  be  selected,  as  far  as  the  examiner  is  able  to  decide 
and  as  far  as  human  probability  can  determine,  with  the  idea  that  they  will 
not  require  infirmary  treatment — that  is,  care  in  bed  with  nursing.  Such 
should  be  looked  upon  as  proper  sanatorium  cases,  while  others  are  better  fitted 
for  the  hospital. 

Dr.  John  H.  Lowman,  Cleveland  :  I  would  Hke  to  confirm  what  Dr. 
Knopf  said  in  regard  to  the  advisability  of  having  separate  institutions  for 
these  different  types  of  patients.  As  it  is,  they  usually  first  come  to  the  dis- 
pensary, and  from  there  they  are  sent  to  the  hospital  and  then  to  the  sanatorium. 
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We  should  have  still  another  institution,  where  the  irresponsible  consumptive 
could  be  sent,  because  he  is  the  one  who  makes  the  most  trouble.  This  class 
of  patients  should  be  forcibly  restrained  from  becoming  a  menace  to  the  com- 
munity. That  will  be  another  link,  and  a  very  important  one,  in  my  opinion, 
in  this  chain  of  institutions. 

As  to  which  class  of  patients  are  suitable  for  sanatorium  treatment  and 
which  are  not,  that  will  always  remain  a  variable  factor,  depending  on  the  judg- 
ment of  the  medical  examiner.  He  should  be  privileged  to  visit  the  hospital 
and  select  those  cases  which  in  his  judgment  can  be  cured.  One  examiner, 
perhaps,  will  select  only  the  first-stage  patients;  others  will  also  include  more 
advanced  cases.     In  that  respect  no  hard  and  fast  rule  can  be  laid  down. 

The  Chairman :  No  phase  of  the  subject  of  the  sanatorium  treatment  of 
tuberculosis  is  more  important  than  an  economic  and  scientific  dietary,  and 
upon  that  we  will  be  enlightened  by  Dr.  Herbert  Maxon  King,  of  Liberty. 


ON  THE  CONSTRUCTION  OF  AN   EFFICIENT  AND 
ECONOMIC  DIET  IN  TUBERCULOSIS 

By  Herbert  Maxon  King,  M.D. 

LooMis,  N.  Y. 


In  the  construction  of  a  dietary  for  the  tuberculous  invalid  many  factors, 
aside  from  climatic  and  seasonal  considerations,  necessarily  enter — the  state 
of  the  patient's  nutrition  upon  admission,  the  previous  dietetic  habits  to  which 
he  has  been  accustomed,  the  presence  or  absence  of  complications,  and  his 
present  tastes  and  capacity  for  assimilation. 

Dietetic  requirements  differ  quite  as  widely  among  tuberculous  as  among 
normal  individuals.  While  nutrition  disturbances  are  among  the  earliest 
and  most  constant  symptoms  of  tuberculosis,  it  does  not  follow  that  there  is 
anything  organically  at  fault  with  the  digestive  and  assimilative  functions  in 
this  class  of  invalids  per  se.  In  the  absence  of  certain  complications,  therefore, 
a  diet  which  would  suffice  for  the  same  individual  imder  normal  conditions  of 
life  will  doubtless,  with  very  slight  modifications,  meet  the  requirements  in  the 
presence  of  tuberculosis,  the  more  especially  during  that  period  of  the  disease 
when  constitutional  symptoms  are  either  absent  or  but  slightly  manifest. 

Dietetic  measures  based  upon  extreme  views,  while  perhaps  occasionally 
applicable  to  individual  cases,  are  certainly  objectionable  as  a  rule  of  practice, 
and  cannot  safely  serve  as  a  working  basis  in  the  dietetic  management  of  the 
consumptive. 

Man  is  evidently  by  nature  omnivorous,  and  thus  the  character  of  his  food 
may  be,  and  as  a  matter  of  fact  is,  governed  by  the  available  resources  at 
hand.  Where  a  great  variety  of  food-stuffs  is  easily  and  cheaply  procurable, 
the  dietary  of  the  healthy  individual  becomes  unnecessarily,  and  sometimes 
injuriously,  complex.  On  the  other  hand,  where  such  variety  is  not  easily 
available,  it  is  worthy  of  remark  that  man  does  very  well  on  a  simple  and  almost 
unvaried  diet.  In  either  case  it  is  quite  evident  that  the  two  prime  essentials 
are  met — i.  e.,  tissue  waste  is  repaired  and  energy  is  maintained.  For  the 
first,  protein  is  absolutely  necessary.     For  the  second,  fats  or  carbohydrates  or 
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both  are  almost  equally  essential.  Comparatively  recent  studies  have  proved, 
however,  that  the  protein  food  requirements  of  the  body  are  much  less  than  was 
formerly  thought  to  be  the  case,  and  in  a  measure  this  discovery  has  somewhat 
modified  the  conception  of  the  theoretically  correct  diet.  But  it  is  still  an  open 
question  whether  normal  man  may  with  advantage  reduce  the  bulk  of  his  food. 

Before  formulating  any  standard  dietary  for  the  tuberculous  invalid  it  is 
obviously  necessary  that  some  acceptable  conclusions  should  be  reached  re- 
garding a  standard  for  the  normal  individual,  and  unfortunately  there  is  not 
at  present  among  physiologists  a  striking  unanimity  of  opinion  in  this  respect. 
Thus  the  practice  of  dietetics  in  tuberculosis  is  of  necessity  largely  empirical. 

The  average  healthy  person,  as  is  well  known,  eats  more  than  his  necessities 
require.  This  applies  particularly  to  the  well-to-do  and  our  leisure  classes,  but 
even  the  poor  and  the  working  classes  are  not  exempt,  and  as  nitrogenous 
foods  are,  as  a  rule,  more  palatable,  the  protein  value  of  the  ordinary  dietary 
is  usually  excessive.  Most  standard  dietaries,  especially  the  older  ones,  are 
based  upon  the  food  values  actually  consumed  by  different  classes  of  individuals 
living  under  varying  conditions  as  to  occupation.  Thus  in  Voit's  standard  for 
a  healthy  man  of  seventy  kilos,  doing  medium  work,  he  gives  a  protein  require- 
ment of  118  grams  with  a  total  calorie  of  3055;  the  same  man  at  hard  work, 
145  grams  protein  and  3574  calories.  In  Rubner's  standard  for  the  same  man 
the  protein  is  127  grams  and  2868  calories  at  medium  work,  and  165  grams  pro- 
tein and  3362  calories  at  hard  work.  Atwater's  standard  is  higher  than  either 
of  the  former  in  calorie  value,  but  somewhat  lower  than  Rubner's  in  protein  for 
the  same  man  under  like  conditions.*  These  standards  are  at  such  striking 
variance  with  those  reached  by  Chittenden,  who  gives  50  grams  protein  and 
2500  calories  as  suflBicient  for  a  soldier  at  work,f  that  one  is  forced  to  conclude 
either  that  the  protein  constituent  of  the  average  diet  is  vastly  in  excess  of  the 
body  needs,  and  therefore  very  likely  harmful,  or  that  Chittenden's  standard 
is  altogether  too  low  for  safety.  The  fact,  however,  that  Chittenden's  men 
appeared  to  do  very  well  upon  this  remarkably  low  protein  diet  |  is  certainly 
an  argument  against  the  need  of  the  relatively  high  protein  value  of  the  older 
standards.  Be  that  as  it  may,  it  is  highly  improbable  that  the  ordinary  in- 
dividual will,  from  choice  or  experience,  select  Chittenden's  standard  on  the 
strength  of  any  argument  which  has  yet  appeared.  In  any  case  in  the  con- 
struction of  a  ration  for  the  convalescent  from  a  wasting  disease  it  is  safer  to 
somewhat  overestimate  than  to  underestimate  the  food  requirements.     To 

♦Quoted  by  Lusk,  in  "Science  of  Nutrition,"  page  188. 

t  Lusk:  Log.  cit.,  page  185. 

X  Chittenden,  in  "Nutrition— Physiological  Economy." 
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combat  the  inanition  produced  by  the  actue  or  advanced  phases  of  tuberculosis, 
hyperalimentation  seemed  a  reasonable  and  proper  measure,  while  an  actual 
and  relative  increase  in  the  protein  constituent  of  the  consumptive's  dietary 
seemed  particularly  desirable.  That  such  a  practice  has  in  the  past  been  car- 
ried to  an  absurd  and  harmful  excess  there  can  be  little  doubt.  The  immediate 
results  of  such  treatment  as  shown  by  weight  gain  were  flattering,  but  the  ulti- 
mate injury  to  the  organs  both  of  digestion  and  of  elimination  has  so  often 
proved  disastrous  that  the  "stuffing  process"  has,  so  far  as  I  am  av/are,  been 
entirely  abandoned  in  institutions  and  among  physicians  who  have  much  to 
do  with  the  treatment  of  tuberculosis. 

Unfortunately,  however,  medical  tradition  lingers  a  long  time  in  the  lay 
mind  and  in  popular  literature,  and  it  is  still  a  matter  of  common  observation 
to  find  the  tuberculous  invalid,  relying  upon  his  own  initiative,  forcing  down 
eggs  and  milk  in  addition  to  his  three  hearty  meals  long  after  his  weight  has 
reached  normal  and  when  there  is  no  possible  excuse  for  a  superabundant 
diet. 

The  wasting  of  consumption,  it  must  be  remembered,  is  not  the  result  of 
lack  of  food,  for,  as  a  rule,  these  patients  have  been  in  the  habit  of  taking  a 
sufficient  diet  prior  to  their  illness,  and  are  sufficiently  supplied  during  the 
period  of  their  disease,  despite  all  that  has  been  said  and  written  to  the  con- 
trary. It  is  the  result  of  the  grave  functional  disturbance  incident  to  the 
toxemia  of  the  disease.  Digestion  and  assimilation  are  perverted  or  more  or 
less  interrupted,  and  until  chance  or  proper  treatment  has  effected  an  effi- 
cient remedy  for  this  condition,  all  the  food  in  the  world  will  not  control 
emaciation. 

It  is  obviously  impossible,  even  if  it  were  desirable,  within  the  limits  of  the 
present  discussion  to  consider  the  many  and  various  dietetic  needs  which  arise 
in  the  treatment  of  advanced  and  complicated  cases  of  tuberculosis.  I  shall, 
therefore,  here  confine  myself  to  a  discussion  of  a  suitable  dietary  for  the 
average  sanatorium  patient,  who  may  for  present  purposes  be  considered  a 
convalescent — a  suitable  diet  for  whom  does  not  vary  greatly  from  that  of  the 
same  person  in  health. 

It  is  desirable  to  consider  the  subject  first  from  the  standpoint  of  efficiency 
and  second  from  that  of  economy.  It  is  plain  that  to  start  with  we  must  adopt 
a  working  standard  of  some  sort,  whether  it  be  based  upon  experience  or  purely 
theoretical  grounds.  To  arrive  at  such  a  standard  we  must  take  into  considera- 
tion the  following  facts  which  experience  teaches: 

(a)  Men  of  the  same  respective  age  and  weight  seem  to  require  a  larger  diet 
than  do  women. 
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(b)  All  Other  conditions  equal,  a  larger  diet  is  apparently  required  by  per- 
sons under  thirty  years  of  age  than  is  the  case  after  that  period. 

(c)  The  laboring  classes,  i.  e.,  those  who  earn  their  living  by  muscular 
work,  require  more  food  than  is  the  case  with  those  living  a  more  sedentary 
life,  and  in  a  certain  measure  the  dietetic  habits  necessitated  in  the  first  place 
by  occupation  persist  after  occupation  distinctions  are  removed. 

(d)  The  urban  dweller  consumes  a  larger  relative  amount  of  animal  food, 
and  therefore  derives  a  larger  percentage  of  his  energy  from  the  protein  con- 
stituent of  his  diet,  than  is  the  case  with  the  country  dweller.  This,  of  course, 
applies  only  to  the  higher  orders  of  civilization. 

With  these  points  in  view,  and  bearing  in  mind  the  wide  individual  varia- 
tions which  occur  in  all  classes,  we  may  assume  for  present  purposes  the  follow- 
ing standards,  applicable  to  ambulant  cases  of  comparatively  quiescent  tuber- 
culosis under  sanatorium  treatment. 

1.  For  young  adult  men  of  the  "working  class"  on  very  light  exercise  from 
2800  to  3200  calories,  of  which  from  no  grams  to  125  grams  shall  be 
protein. 

2.  For  the  same  class  on  five  or  six  hours'  vigorous  exercise  (sawing  or  chop- 
ping wood,  working  with  shovels,  pickaxes,  barrows,  etc.)  from  3100  to  3600 
calories,  of  which  125  grams  to  140  grams  shall  be  protein. 

3.  For  women  of  this  class  200  calories  and  approximately  10  grams  protein 
may  be  deducted  in  each  case. 

4.  For  young  adult  men,  whose  occupation  has  been  more  sedentary — 
e.  g.,  clerks,  book-keepers,  tailors,  students,  etc. — on  moderate  exercise  (walk- 
ing from  one  to  three  hours  daily)  2600  to  3000  calories,  of  which  not  over  115 
grams  need  be  protein. 

5.  For  women  of  this  class  not  to  exceed  2500  calories  and  100  grams 
protein. 

6.  For  older  patients  a  slight  reduction  in  calorific  value  and  a  considerably 
lower  protein  constituent  are  desirable  in  each  case. 

7.  For  the  country  dweller  a  somewhat  larger  bulk,  without  increase  in 
protein  value,  is  usually  desirable,  all  other  conditions  being  similar,  than  is 
the  case  with  the  patient  from  the  city. 

Diets  constructed  on  these  standards  in  two  divisions  of  the  Loomis  Sana- 
torium during  the  past  year  have  proved  more  satisfactory  than  any  which  have 
been  previously  employed. 

During  the  fall  and  winter  of  1905  and  1906,  in  the  course  of  some  dietetic 
studies  conducted  at  the  Annex  of  the  Loomis  Sanatorium,  a  standard  diet 
considerably  larger  than  any  of  the  above  was  used.     We  were  still  laboring 
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under  the  tradition  that  h}'peralimentation  was  desirable  in  the  treatment  of 
tuberculosis.     Our  standard  during  that  period  was: 

Protein 166  grams 

Fat 214  grams 

Carbohydrates 323  grams 

Calories 3955 

Patients  seemed  to  do  very  well  on  this  diet.  Weight  gains  were  satisfactory, 
but  digestive  disturbances  were  not  uncommon,  and  when  I  reported  the  re- 
sults of  our  observations  at  the  1906  meeting  of  this  Association,  I  expressed 
the  doubt  then  that  the  protein  constituent  of  our  dietary  was  excessive.* 

In  the  spring  of  igo8  we  instituted  a  complete  change  of  regime  at  the 
annex,  and  somewhat  later  at  the  intermediate  division  of  the  Loomis  Sana- 
torium. Competent  dietitians  were  given  charge  of  the  ordering  and  prepara- 
tion of  the  food.  The  dietaries  were  constructed  from  prescription  and 
accurate  records  were  kept  of  all  food  actually  consumed. 

Before  proceeding  with  a  summary  of  the  dietetic  studies,  which  were 
based  upon  this  change  in  regime,  I  may  say  in  explanation  that  the  annex  is  a 
division  of  the  Sanatorium  intended  to  reach  early,  favorable,  ambulant  cases 
of  tuberculosis,  financially  unable  to  meet  a  self-sustaining  rate  of  charge.  This 
division  has  a  capacity  of  forty  patients,  equally  divided  as  to  sex.  Of  the  forty 
beds,  twenty-three  are  entirely  free,  while  for  the  seventeen  remaining  a  nom- 
inal charge  of  five  dollars  per  week  is  made.  During  the  past  year,  of  the  pa- 
tients treated  in  the  annex  there  were  15.9  per  cent,  classified  as  "incipient" 
upon  admission,  47.6  per  cent,  "moderately  advanced,"  and  37.4  per  cent, 
"far  advanced."  Almost  all  of  the  annex  patients  come  from  the  "working 
classes"  and  are  accustomed  to  manual  work.  In  the  course  of  their  treat- 
ment work  requiring  considerable  muscular  exercise  is  prescribed  in  graduated 
doses;  primarily  as  a  therapeutic  measure,  on  the  excellent  plan  devised  by 
Dr.  Patterson,  of  the  Brompton  Hospital  Sanatorium,  at  Frimley,  England. 

The  intermediate  division  of  the  Loomis  Sanatorium  is  intended  to  be 
self-supporting,  but  on  a  basis  of  strict  economy.  It  is  intended  to  reach  a 
class  of  patients  whose  means  are  limited,  but  who  do  not  wish  to  accept  chari- 
table assistance.  Only  ambulant  and  favorable  cases  are  admitted  to  this  divi- 
sion. For  the  most  part  the  patients  are  recruited  from  among  convalescents 
who  have  taken  the  first  period  of  their  "cure"  in  the  main  division  of  the 
Sanatorium,  and  whose  financial  resources  require  close  economy  during  the 
final  term  of  their  Sanatorium  residence.     There  is  a  capacity  in  this  division 

*  Transactions  of  the  National  Association  for  the  Study  and  Prevention  of  Tubercu- 
losis, 1906. 
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for  fourteen  patients,  also  equally  divided  as  to  sex.    They  comprise,  for  the 
rprrryl.cle;.s,steno,raphe^s.de^^^^^^^^^^^ 
-™""T:S'aT:rar::    :rndep!:tt  uXls  affording  opportunity 

;:;:"i:::t:rsrt^ 

At  the  annex  the  new  regime  was  begun  early  m  June,  1908.  It  required 
some  tie  however,  to  complete  the  organization  and  get  .nto  good  running 
some  time,  nowe  y  consider  the  data  reliable. 

i:':h":,:r^  weC^"  tfdetermined  by  experiment  that  approxi^ 
Lately  7^  calo  ies  with  .30  grams  protein  was  a  very  safe  workmg  standard 
wh  n  the  average  was  considered  of  all  the  forty  patients,  tvventy  of  whom  . 
;  b  r  m  Lbered,  were  women,  and  a  tew  of  whom  were  children.  Most  o 
d  pat  en"  were  on  from  two  to  tour  hours-  work,  some  of  the  men  reaching 
s^holirs-  hard  work,  while,  of  course,  a  certain  percentage  were  always  on 

more  or  less  complete  rest.  ,.    ,, 

For  the  nine  months  beginning  August  i,  1908,  the  average  diet  of  all 
the  patients  actually  worked  out  per  capita  per  day: 

131  grams 

Protein " 113  grams 

Fats 385  grams 

Carbohydrates '.'.'.'.".'.'.". 3166 

Calories 

The  patients  were  made  to  eat  slowly  and  advised  to  satisfy  their  hunger,  but 
not  to  attempt  a  "stuffing  process."  Three  regular  meals  were  served,  the 
helrfct  a.  midday.  An  intermediate  diet  of  about  half  a  pint  o  skimmed 
mTwas  given  tw  ce  daily,  and  during  the  cold  weather  cocc.  took  the  place 
Tf  the  ski'mmed  milk  during  the  afternoon.  No  whole  -"^  ^as  used  as  a 
beverage,  the  cream,  being  separated,  was  used  with  cereals,  coffee,  and  des 

''"somewhat  to  my  surprise  neither  the  fats  nor  proteins  varied  as  much  as 
I  hadTxpected  with'the  seasons.    There  was  a  very  ^^^^^-;""^^XuJZ 
sumption  of  fats  during  the  colder  months,  but  no  sustained  ratio  in  that  respect 
nThe  case  o  proteins,  while  the  total  calories  remained  substantiaUy  the  same^ 
Se       ria^y   Chan   I,  page  r,t.)    As  might  be  expected.  *ere- 
ome  wide  individual  variations  from  these  averages.    Some  persons  are 
na™  ally  large  eaters;  others,  again,  absurdly  small  eaters.    For  •"stance  one 
Tttent  Lquently  exceeded  4000  calories  with  r6o  grams  protem  while  his 
S  remained  practically  stationary.    Again,  a  very  well-nourished  young 
Toman  Tver  exceeded  .000  calories  nor  ,00  grams  protein,  yet  persistently 
gained  in  weight. 
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On  the  whole,  this  standard  has  seemed  to  meet  the  requirements  of  the 
class  of  patients  treated  at  our  annex  remarkably  well.  Weight  gains  have 
been  fully  as  satisfactory  as  upon  the  older  and  larger  standards,  while  di- 
gestive disturbances  have  been  practically  unknown.  Under  the  old  regime  it 
was  the  exception  to  have  less  than  four  or  five  patients  at  a  time  temporarily 
confined  to  bed  from  causes  usually  traceable  to  dietetic  errors,  while  under  the 
new  regime  it  is  the  rare  exception  to  have  one  such  case.  Because  of  the 
different  categories  under  which  patients  fall  in  the  Sanatorium,  as  to  amount 
and  character  of  exercise,  physical  condition,  and  dietetic  habit,  it  was  thought 
wise  to  separate  the  patients  at  the  annex  into  three  groups  and  to  observe  and 
record  their  diets  separately.  This  plan  was  carried  into  effect  on  November  i , 
1908,  and  has  proved  both  interesting  and  advantageous.  The  new-comers 
and  small  eaters  are  placed  at  one  table  by  themselves,  at  which  my  resident 
medical  officer  presides.  After  their  dietetic  habits  have  been  observed  and, 
when  necessary,  corrected,  and  they  have  been  given  light  exercise,  they  are 
graduated  to  another  table,  over  which  the  nurse  presides.  The  third  table 
is  made  up  of  the  "working  corps"  and  large  eaters,  over  which  the  business 
superintendent  presides.  The  first  and  second  tables  do  not  vary  in  any  marked 
degree  as  to  the  actual  average  food  consumption,  while,  as  might  be  ex- 
pected, this  average  is  considerably  increased  at  the  "work  table." 

For  instance,  the  records  for  February,  igog,  show  the  following  average 
food  consumption  for  the  three  tables  respectively: 

FEBRUARY,  1909 
Table  I  Table  II  Table 

Protein 120  gms.         Protein 129  gms.  Protein 138  gms. 

Fats 106  gms.         Fats 114  gms.  Fats 123  gms. 

Carbohydrates  .   361  gms.         Carbohydrates  . .   390  gms.  Carbohydrates  .   432  gms. 

Calories 2958  Calories 3188  Calories 3444 

During  February  the  patients  at  the  "work  table"  (Table  III)  were  all  men 
working  from  two  to  six  hours  daily  at  timber  thinning,  i.  e.,  cutting,  sawing,  and 
piling  cord-wood.  The  patients  at  Table  II  were  of  both  sexes  on  moderate 
exercise,  consisting  chiefly  of  walking  and  "camp  duty."  Those  at  Table  I 
were,  for  the  most  part,  of  course,  at  rest  or  on  very  light  walking  exercise. 
During  that  month  of  a  total  of  forty-one  patients  all  but  nine  made  substan- 
tial weight  gains. 

In  our  intermediate  division  approximately  the  same  relative  percentage 
of  "  incipient,"  "  moderately  advanced,"  and  "  far  advanced  "  cases  respectively 
obtained  among  the  patients  treated  during  the  past  year.  The  class  differ- 
ences between  the  patients  treated  in  the  intermediate  division  and  those  at 
the  annex  will  be  borne  in  mind. 
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With  but  occasional  exceptions  all  of  the  patients  in  this  division  were  on 
moderate  exercise,  consisting  of  walking,  snowshoeing,  etc.,  from  one  to  four 
hours  daily. 

The  dietetic  data  in  this  division  are  accurate  and  reliable  from  December 
I,  1908.  (See  Summary  Chart  II,  page  171.)  The  difference  in  amotmt 
of  food  consumption  between  these  two  divisions  of  the  Sanatorium  is 
remarkable.  In  partial  explanation  of  this  difference  it  may  be  noted  that 
nearly  all  of  the  patients  in  the  intermediate  division  were  up  to  or  above  their 
average  respective  weights  when  in  health.  The  character  of  the  exercise 
taken  by  these  patients  required  the  expenditure  of  less  energy,  and  habitually 
large  eaters  were  comparatively  exceptional.  Nevertheless,  class  peculiarities 
probably  more  than  any  other  one  factor  account  for  the  difference.  I  may 
add  that  in  the  intermediate  division  much  more  care  was  taken  to  make  the 
table  esthetically  attractive  and  the  service  dainty  than  was  the  case  at  the 
annex,  and  this  point  is  significant  in  view  of  the  results. 

The  average  food  consumption  per  person  per  day  in  our  intermediate 
division  for  the  five  months  from  December  i,  1908,  actually  worked  out  as 
follows : 

Protein 104  grams 

Fats 106  grams 

Carbohydrates 306  grams 

Calories 2662 

Thus  it  will  be  seen  that  the  average  daily  food  consumption  by  each  patient 
in  this  division  was  more  than  500  calories  and  27  grams  protein  less  than  was 
the  case  at  the  annex.  So  far  as  they  could  be  attributed  to  diet,  nevertheless, 
the  therapeutic  results  were  equally  satisfactory  in  both  cases.  Weight  gains, 
wherever  weight  was  deficient,  were  all  that  could  be  desired,  and  digestive 
disturbances  were  of  exceedingly  rare  occun^ence.  Comparing  the  weight 
gains  of  the  men  with  those  of  the  women,  I  found  that  the  former  did  better 
than  the  latter,  and  it  occurred  to  me  that  it  would  be  of  interest,  and  possibly 
advantageous,  to  ascertain  the  relative  food  consumption  of  the  two  sexes; 
accordingly,  beginning  April  ist,  we  placed  the  seven  men  at  one  table  and  the 
seven  women  at  another.  For  the  month  of  April,  1909,  the  daily  average 
food  consumption  per  patient  at  the  two  tables  respectively  worked  out  as 
follows: 

Men  Women 

Protein 114  grams  Protein 94  grams 

Fats 102  grams  Fats 79  grams 

Carbohydrates 351  grams  Carbohydrates 264  grams 

Calories 2850  Calories 2204 

II 
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It  will  thus  be  seen  that  at  our  intermediate  division  during  this  month  the  men 
consumed  daily  646  calories  and  20  grams  protein  per  person  more  than  did  the 
women.  Of  the  fourteen  patients  of  both  sexes,  all  but  one  gained  in  weight 
during  this  month,  the  aggregate  gain  among  the  men  being  5  kg.  and  among 
the  women  3.820  kg.  Of  the  patients  in  this  division  during  April,  the  average 
age  of  the  men  was  twenty-three  years  and  nine  months,  that  of  the  women 
twenty-nine  years  and  two  months. 

With  a  view  of  ascertaining  the  comparative  results  of  differently  propor- 
tioned diets  upon  the  same  individuals  under  varying  conditions  of  rest  and 
exercise  the  following  experiment  was  made  at  the  annex  of  the  Loomis  Sana- 
torium this  spring: 

Four  young  men,  patients  in  the  annex,  volunteered  for  the  experiment, 
and  by  their  faithful  and  cheerful  cooperation  made  the  conditions  of  the  ex- 
periment possible.  Following  is  a  description  of  these  patients  as  to  their 
physical  condition  just  prior  to  the  experiment : 

Mackenzie — twenty-two  years  of  age,  book-keeper;  normal  weight  ("Nylic 
Standard"),  60  kg.;  highest  known  weight,  68  kg.;  weight  at  beginning  of  ex- 
periment, 57.300  kg.  Incipient  lesion  at  right  apex;  sputa  non-bacillary. 
Was  on  five  hours'  manual  labor  daily. 

Knox — seventeen  years  of  age;  clerk;  highest  known  previous  weight, 
50  kg.;  weight  at  beginning  of  experiment,  51.320  kg.  Incipient  lesion  at 
right  apex;  sputa  non-bacillary.  Had  reached  three  hours'  manual  labor 
daily. 

Fisher — twenty-one  years  of  age;  book-keeper;  normal  weight,  63  kg.; 
highest  known  previous  weight,  58  kg.;  weight  at  beginning  of  experiment, 
57.440  kg.  Moderately  advanced,  but  quiescent,  lesions  at  both  apices; 
bacilli  present  in  sputa.     Had  reached  five  hours'  manual  work  daily. 

Connor — twenty-two  years  of  age;  chauffer;  normal  weight,  61  kg.; 
highest  known  previous  weight,  60  kg.;  weight  at  beginning  of  experiment, 
58.380  kg.  Incipient  lesion  at  right  apex.  Sputa  non-bacillary.  Had  reached 
six  hours'  manual  labor  daily. 

These  patients  had  the  appearance  of  a  very  well  nourished  and  an  un- 
usually healthy  group  of  young  men.  The  experiment  was  begun  April  i, 
1909.     The  original  plan  was  as  follows: 

First  week:  Rest,  recumbent  except  for  coming  to  meals  and  bathing. 
Moderate  reading  permitted.  (What  we  term  at  the  Sanatorium  "  comparative 
rest"  as  distinct  from  "absolute  rest,"  when  a  patient  is  kept  wholly  in  bed 
and  treated  like  a  typhoid  patient.)  An  accurately  weighed  diet  of  100  grams 
protein,  100  grams  fat,  and  a  total  of  not  to  exceed  2500  calories. 
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Second  week:  Two  hours,  gradually  increasing  to  five  hours  daily,  in  two 
shifts  of  hard  manual  work.     Diet  same  as  during  the  first  week. 

Third  week:  Work  increased  to  six  hours  daily.     Diet  remaining  the  same. 

Fourth  week:  Work  the  same  as  in  third  week,  but  the  diet  increased 
to  150  grams  protein,  fat  remaining  the  same  and  total  calories  advanced  to 
3000. 

Fifth  week :  Work  to  be  increased  and  an  effort  made  to  increase  the  diet, 
if  possible,  to  4000  calories  with  200  grams  protein. 

Through  a  misunderstanding  of  my  orders,  a  mistake  was  made  at  the 
fifth  week.  An  attempt  was  made  to  increase  the  diet  according  to  plan,  but 
the  men  were  taken  off  work  and  placed  on  "  comparative  rest,"  with  the  result 
that  the  full  high  diet  was  never  reached,  and  digestive  disturbances  necessi- 
tated the  discontinuance  of  the  experiment  on  the  fifth  day  of  this  week. 

Throughout  the  diets  were  varied  as  much  as  possible  and  the  men  were 
allowed  any  article  of  food  desired,  so  long  as  the  day's  total  was  kept  within 
the  prescribed  limits.  The  men  wxre  w^eighed  every  day  after  breakfast. 
(Weights  are  net  in  all  cases.)  All  urine  was  saved  and  accurately  measured 
and  examined  as  to  specific  gravity,  abnormal  constituents,  indican,  urea,  etc., 
and  a  record  of  the  daily  total  nitrogen  excretion  in  the  urine  was  kept  in  each 
case.  (The  Kjeldahl-Gunning  method  was  employed  in  the  nitrogen  esti- 
mation.) As  the  daily  excretion  of  urine  seemed  unusually  large,  especially 
in  the  case  of  MacKenzie,  a  careful  daily  record  was  kept  of  the  fluid  taken  in 
each  case  after  the  ninth  day.  Fisher  had  had  a  slight  albuminuria  since  his 
admission,  and  this  condition  persisted  throughout  the  experiment;  other- 
wise the  urines  were  practically  normal.  The  details  of  this  experiment  may 
be  gathered  from  the  table  (Chart  III)  at  the  end  of  the  article.  Charts  show- 
ing graphically  the  daily  nitrogen  excretion  by  the  urine  and  the  nitrogen  in- 
take as  estimated  from  the  protein  constituent  of  the  food  in  each  case  are  also 
appended  (Charts  IV,  V,  VI,  and  VII). 

Summarizing  the  experiment  as  actually  worked  out,  we  find  that  the 
diet  diuring  the  first  week  was  as  follows : 

Protein 100.7  grams 

Fats 100.6  grarrts 

Carbohydrates 317-7  grams 

Calories 2649 

No  exercise  except  coming  to  meals  and  bathing  was  allowed.  Slight  constipa- 
tion necessitated  the  use  of  mild  laxatives  during  the  week.  At  the  end  of  the 
week  Fisher  had  gained  11 60  grams;  Mackenzie  200  grams;  Connor  280 
grams;  while  Knox  lost  220  grams.     As  was  natural,  the  men  were  somewhat 
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restless,  but  slept  well.  For  two  or  three  days  they  felt  underfed  somewhat, 
but  afterward  expressed  satisfaction  of  hunger. 

Second  week:    The  diet  was  slightly  larger,  but  the  protein  constituent 
was  the  same : 

Protein 101.2  grams 

Fats 1 10.5  grams 

Carbohydrates 356-7  grams 

Calories 2904 

Beginning  with  one  and  one-half  hours'  moderate  exercise  twice  daily,  the  men 
advanced  gradually  to  six  hours'  hard  work  daily.  All  expressed  a  sense  of 
well-being  throughout  the  week.  The  food  satisfied  their  hunger  and  there 
was  no  constipation.  This  week  Fisher  lost  660  grams;  MacKenzie  20  grams; 
Connor  20  grams;  while  Knox  gained  760  grams. 
Third  week:  No  material  change  in  diet. 

Protein ioo-5  grams 

Fats I09-3  grams 

Carbohydrates 344-3  grams 

Calories 2836 

During  this  week  the  men  worked  hard — six  hours  daily.  Fisher  lost  240 
grams;  MacKenzie  gained  260  grams;  Knox  gained  1280  grams,  and  Connor 
gained  160  grams.  All  expressed  perfect  satisfaction  with  the  diet  and  said 
that  they  felt  better  than  at  any  time  during  the  experiment. 

Fourth  week:   Protein  constituent  of  the  diet  was  increased  50  per  cent.; 
otherwise  the  diet  remained  practically  the  same. 

Protein iSO-3  grams 

Fats I05-3  grams 

Carbohydrates 344-3  grams 

Calories 3007 

The  work  was  the  same  as  during  the  third  week,  i.  e.,  six  hours'  daily  hard 
manual  labor.  All  lost  in  weight  during  this  week — Fisher  700  grams;  Knox 
360  grams;  MacKenzie  440  grams,  and  Connor  560  grams.  Before  the  end 
of  the  week  the  men  began  to  express  a  feeling  of  repugnance  for  meat  and  eggs, 
from  which  most  of  the  protein  was  derived.  Their  appetites  were  less  and 
they  felt  overfed. 

Fifth  week :  The  diet  was  still  further  increased.     For  the  five  days  before 
the  experiment  was  discontinued  it  averaged  as  follows: 

Protein 151  grams 

Fats r4Q  grams 

Carbohydrates 436  grams 

Calories 3795 
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As  above  stated,  the  mistake  was  made  of  taking  the  men  off  exercise  instead 
of  increasing  the  work  as  I  had  intended,  with  the  result  that  all  were  made 
ill  from  digestive  disturbances  (constipation,  anorexia,  and  in  one  case  vomiting 
and  diarrhea).  For  the  five  days  on  this  diet  and  rest  Fisher  lost  1400  grams, 
while  the  others  gained  as  follows:  AlacKenzie  600  grams,  Knox  200  grams, 
and  Connor  i8o  grams. 

It  will,  of  course,  be  observed  that  these  men  were  natiu-ally  not  large 
eaters,  yet  I  think  they  represent  the  average  healthy  young  man  in  their 
dietetic  habits.  It  is,  therefore,  of  some  significance  to  note  the  amount  and 
character  of  the  diet  upon  which  they  seemed  to  do  best,  and  it  is  further 
of  interest  to  note  that  this  diet  (during  the  second  and  third  weeks)  was  in 
calorific  value  very  slightly  under  our  annex  standard  diet,  viz.: 

Annex  standard  diet 3166  calories 

Most  satisfactory'  test  diet 2900  calories 

while  in  its  protein  constituent  it  was  considerably  less  than  our  annex  standard 
and  almost  identical  with  the  standard  at  our  intermediate  division,  viz. : 

Annex  standard  diet 131  grams  protein 

Intermediate  division  standard  diet 104  grams  protein 

Most  satisfactory  test  diet loi  grams  protein 

From  a  study  of  the  nitrogen  charts  appended  it  will  be  seen  that  in  a  general 
way  the  nitrogen  output  in  the  urine  diminished  gradually  for  approximately 
fourteen  days  from  the  commencement  of  the  experiment,  and  then  increased 
somewhat,  although  the  protein  constituent  of  the  food  was  not  materially 
increased  until  the  twenty-second  day.  On  this  latter  date,  it  will  be  remem- 
bered, the  protein  was  increased  50  per  cent.,  and,  as  would  be  expected,  there 
was  an  immediate  response  in  the  nitrogen-content  of  the  lurine,  somewhat 
delayed  in  the  case  of  Knox,  and  less  marked  in  that  of  MacKenzie,  but  in- 
dicating the  metabolism  of  a  larger  amount  of  protein  in  all  cases. 

It  is  worthy  of  remark  that  all  of  the  men  made  substantial  and  very 
satisfactory  improvements  as  to  their  pulmonary  condition  during  the  month 
of  the  experiment.  Fisher  lost  his  bacilli  and  in  all  cases  the  physica,!  signs 
showed  unmistakable  betterment  in  the  lesion. 

I  have  ahready  mentioned  the  wide  individual  variations  from  standards 
which  are  constantly  met  with  in  dietetic  studies  of  this  character.  Some 
individuals  seemingly  require  abs;irdly  small  diet  upon  which  to  maintain  or 
even  to  increase  weight,  as  compared  with  others  who  persistently  lose  weight 
on  just  as  absurdly  large  diets.  As  an  illustration,  diu-ing  the  winter  of 
1907-08  a  patient  in  the  main  division  of  the  Loomis  Sanatorium,  a  young 
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man  very  much  underweight,  with  an  extensive  though  quiescent  infiltration 
in  both  lungs,  had  endeavored  on  his  own  initiative  to  increase  his  weight  by  a 
"stuflSng  process."  Upon  investigation  his  diet  was  carefully  measured  for 
three  consecutive  days,  and  to  my  consternation  I  found  that  he  was  con- 
suming daily 

Protein 272  grams 

Fats 271  grams 

Carbohydrates 518  grams 

Calories 5235 

His  weight  at  this  time  was  58.300  kg.,  so  that  he  was  taking  a  diet  of  86.7 
calories  per  kilogram  of  body-weight,  and  still  losing  weight.  His  appetite, 
by  the  way,  was  remarkably  good,  considering  his  enormous  diet  and  the  fact 
that  he  was  on  very  limited  light  exercise.  By  cutting  out  the  milk  and  eggs 
which  he  had  been  taking  his  diet  was  reduced  to  approximately  3000  calories 
and  130  grams  protein.  Upon  this  diet  he  began  slowly  to  regain  his  lost 
weight,  and  needless  to  say  he  felt  much  better. 

At  the  same  time  a  woman  with  every  appearance  of  robust  health,  weigh- 
ing 78.600  kg.,  with  an  involvement  (arrested)  of  the  left  lower  lobe,  was 
found  to  be  gaining  in  weight  upon  a  diet  of: 

Protein 72  grams 

Fats 62  grams 

Carbohydrates 128  grams 

Calories 1381 

or  upon  17.55  calories  per  kilogram  body- weight.  In  this  case  careful  esti- 
mations of  the  food  consumed  were  made  for  twenty  consecutive  days.  In 
view  of  such  apparently  contradictory  evidence  as  these  cases  present,  the 
endeavor  to  establish  dietetic  class  standards  seems  difficult,  to  say  the  least, 
and  yet  such  sensational  variations  do  not  so  much  indicate  different  food 
requirements  in  different  persons  as  they  do  the  differences  in  individual 
capacity  for  metabolizing  what  food  is  eaten.  Undoubtedly  in  the  former  of 
the  two  cases  mentioned  the  great  bulk  of  the  food  taken  passed  tlirough  the 
alimentary  tract  unchanged.  That  this  was  the  fact,  indeed,  a  study  of  the 
urine  and  feces  demonstrated. 

Before  leaving  this  phase  of  the  subject  it  is  of  interest  to  compare  our 
present  standard  diet  at  the  annex  of  the  Loomis  Sanatoriun  with  our  former 
standard  under  the  old  regime,  and  with  that  which  has  been  so  thoroughly 
worked  out  by  Bardswell  and  Chapman  in  England.* 

*  "  Diets  in  Tuberculosis,"  Bardswell  and  Chapman.     Oxford  Medical  Publications. 
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Bardswell  Atro  Chafuan  Former  Loomis  Annex  Present  Looms  Annex 

Standard  Standard  Standard 

Protein 150  grams         Protein 166  grams         Protein 130  grams 

Total  Calorics. 3 200  Total  Calories.  .3667  Total  Calories. 3 200 

It  will  be  seen  by  this  comparison  that  our  present  standard  diet  is  in  calorific 
value  identical  with  that  of  Bardswell  and  Chapman,  and  somewhat  lower  than 
was  the  case  with  us  formerly.  It  will  further  be  seen  that  the  protein  con- 
stituent of  our  present  standard  is  considerably  lower  than  that  of  Bardswell 
and  Chapman,  and  much  lower  than  that  of  our  former  standard.  I  am 
convinced  that  the  change  which  we  have  effected  both  in  the  different  con- 
struction of  our  dietary  and  in  its  total  calorific  value  has  been  advantageous 
from  every  point  of  view.  That  we  must  supply  in  the  food  at  least  as  many 
calories  as  the  body  expends  in  order  to  maintain  health  and  weight  is  an 
obvious  fact,  but  that  we  need  supply  greatly  in  excess  of  this  amount,  even 
in  the  presence  of  tuberculosis,  is  very  improbable.  Experience  seems  to 
teach  that  the  smaller  the  balance  over  and  above  the  actual  requirements 
of  the  body,  the  more  satisfactory  are  the  results. 

For  one  unaccustomed  to  the  work  of  constructing  a  dietary  from  prescrip- 
tion it  is  tedious  and  a  little  difficult  at  first  to  arrange  a  menu  which  shall 
represent  approximately  the  desired  food  values.  I  have,  therefore,  appended 
at  the  close  of  this  article  a  week's  sample  menus,  representing  food  values 
substantially  such  as  our  annex  standard  calls  for.  I  have  taken  one  day's 
menu  from  each  of  seven  months  and  given  the  average  portions  as  actually 
consumed  on  the  respective  days.  These  menus  (see  Chart  VIII)  may  possibly 
be  found  helpful  to  one  who  is  called  upon,  as  so  often  happens,  to  prescribe 
a  definite  dietary  for  the  tuberculous  invalid. 

From  the  standpoint  of  economy  it  is  highly  important  that  the  sanatorium 
dietary  shall  be  not  only  scientifically  constructed  to  meet  the  requirements 
of  treatment,  but  that  extravagance  and  unnecessary  waste  shall  be  reduced 
to  the  minimum.  As  every  one  who  has  had  experience  knows  full  well,  the 
steward's  department  is  the  chief  item  of  expense  in  the  administration  of  the 
sanatorium,  and  when  means  are  limited  it  is  absolutely  essential  to  the  success 
of  the  institution  that  economy  in  this  respect  be  practised.  It  must  be  re- 
membered, moreover,  that  a  poorly  constructed  or  inefficient  diet  in  such  an 
institution  is  the  worst  form  of  extravagance,  for  it  involves  a  worse  than  use- 
less expenditure  of  means  without  conducing  to  the  desired  result;  and  in 
this  respect  it  seems  pertinent  to  observe  that  the  average  uninstructed  or 
improperly  instructed  tuberculous  invalid  is  no  more  fit  to  prescribe  his  own 
diet  than  he  is  to  dictate  his  medicinal  treatment.     He  will,  as  a  rule,  either 
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grossly  overeat  or  disastrously  underfeed  himself,  or,  what  is  almost  as  bad, 
he  will  overemphasize  the  relative  importance  of  certain  articles  of  food, 
in  consequence  of  which  his  diet  is  very  apt  to  be  greatly  disproportioned  as 
to  its  chemical  constituency,  and  very  likely  to  represent  a  cost  out  of  all 
proportion  to  its  therapeutic  value. 

In  a  brief  discussion  of  this  phase  of  the  subject  at  the  last  International 
Congress  on  Tuberculosis*  I  attempted  to  show  from  our  records  at  the  annex 
of  the  Loomis  Sanatorium  how  a  dietary  representing  certain  definite  food 
values  could  be  reduced  in  cost  by  intelHgent  dietetic  management.  Our 
experience  in  the  annex  and  intermediate  division  of  the  Loomis  Sanatorium 
has  proved  beyond  question  that  by  substituting  trained,  educated  dietitians 
for  ordinary  cooks  and  stewards  a  sufficient  saving  in  the  cost  of  raw  material 
and  in  its  preparation  for  the  table  can  be  effected  to  far  more  than  compensate 
for  the  increased  salaries  incident  to  such  a  regime,  while  at  the  same  time  the 
inestimable  advantage  is  gained  of  having  a  much  more  scientific,  wholesome, 
and  attractive  diet.  It  will  be  seen  by  reference  to  Charts  I  and  II  that  the 
cost  of  what  have  proved  most  satisfactory  dietaries  at  our  annex  and  inter- 
mediate division  worked  out  at  29.5  cents  and  36.6  cents  respectively  per 
person  per  day  (raw  food  material)  for  the  past  few  months.  In  each  case 
the  saving  effected  under  the  new  regime  was  something  more  than  ten  cents 
per  person  per  day  over  the  previous  cost  of  the  same  food  value.  The  chief 
factor  in  this  saving  has,  of  course,  been  the  elimination  of  waste,  but  other 
factors — small  in  themselves,  perhaps — have  contributed  to  economy  and  are 
worth  considering.  For  instance,  egg3,  which  in  America  at  least  are  popularly, 
though  erroneously,  supposed  to  have  some  extraordinary  merit  in  the  treatment 
of  tuberculosis,  constitute  at  certain  seasons  of  the  year  a  most  extravagant 
form  of  nourishment.  For  example,  when  eggs  are  worth  thirty-five  cents 
the  dozen  (and  this  is  a  very  moderate  winter  price  with  us) ,  the  same  amount 
of  assimilable  protein  and  fat  can  be  purchased  in  the  form  of  good  beef  for 
fifty  cents  as  costs  one  dollar  in  the  form  of  eggs.  In  other  words,  eggs  are 
just  twice  the  cost  of  good  beef,  food  value  for  food  value. 

Bardswell  and  Chapman  (to  the  excellent  and  practical  value  of  whose 
work  I  have  already  alluded)  have  admirably  shown  in  how  many  little  ways 
saving  may  be  effected  in  the  choice  of  food-stuffs  without  in  any  way  detracting 
from  the  nutrition  value  or  attractiveness  of  the  diet.  Their  work  was  done 
in  England,  and  of  course  their  suggestions  apply  to  that  country  particularly, 
nevertheless  many  of  the  points  which  they  make  can  be  utilized  to  great 
advantage  in  this  country.  They  show,  for  instance,  that  margarine  has  the 
*  Transactions  of  the  Sixth  International  Congress  on  Tuberculosis,  1908. 
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same  food  value  as  butter,  costs  very  much  less,  and  for  cooking  purposes  at 
least  is  in  flavor  and  wholesomeness  infinitely  to  be  preferred  to  the  ordinary 
"cooking  butter";  that  fats  can  be  supplied  in  a  dietary  quite  as  attractively 
and  very  much  cheaper  in  some  other  form  than  cream,  and  that  thus  separated 
milk  may  be  used  with  economic  and  probably  dietetic  advantage  also  as  a 
beverage. 

WTien  large  markets  are  close  at  hand,  it  is  comparatively  easy  to  purchase 
with  economic  advantage.  But  most  sanatoria  are  located  more  or  less  remote 
from  great  markets,  and  for  this  reason  it  is  all  the  more  important  that  the 
selection  of  the  food  material  and  the  construction  of  the  menus  shall  be  in 
the  hands  of  competent  and  skilful  dietitians,  if  both  sides  of  the  problem  are 
to  be  satisfactorily  guarded. 

With  a  view  of  ascertaining  how  the  difficulties  of  the  diet  problem  are 
being  met  in  the  various  institutions  for  the  treatment  of  tuberculosis  in 
America,  I  sent  in  February  a  letter  of  inquiry  to  the  superintendents  or 
physicians  in  charge  of  214  such  institutions  in  this  country  and  in  Canada. 
Among  the  questions  asked  in  this  letter  were  the  following: 

(a)  In  whose  hands  is  the  arrangement  of  the  menus? 

(b)  Does  the  physician  in  charge  control  the  dietary? 

(c)  Do  you  employ  trained  dietitians? 

(d)  Is  any  attempt  made  to  control  the  chemical  constituency  of  the  food  ? 

(e)  What  is  the  cost  of  raw  food  material  per  person  (including  employees) 
per  day? 

From  the  214  letters  sent  out  I  received  130  rephes.  Five  of  these  replies 
stated  that  for  one  reason  or  another  the  questions  could  not  be  answered. 
Of  the  remaining  125,  in  answer  to  question  "a,"  85  stated  that  the  menus 
were  arranged  by  a  riiatron  or  superintendent ;  1 7  that  the  menus  w^ere  arranged 
by  a  dietitian,  and  in  the  remaining  23  they  were  arranged  by  the  cook  or  chef. 
In  reply  to  question  "^,"  91  answered  yes;  one  that  the  nurse  controlled  the 
dietary,  while  in  the  remaining  33  the  question  is  not  satisfactorily  answered. 
In  answer  to  question  "c,"  17  repKed  that  trained  graduate  dietitians  are  em- 
ployed. In  the  remaining  108  institutions  dietitians  are  not  employed.  In  an- 
swer to  question  "d,"  as  might  be  expected,  17  repHed  that  the  chemical  constit- 
uency of  the  diet  is  controlled.  In  20  cases  it  is  "partly  controlled."  In  76  it  is 
frankly  stated  that  no  effort  is  made  to  control  the  constituency,  while  the  ques- 
tion remains  unanswered  in  12.  The  answers  to  question  "e,"  show  that  the 
cost  of  raw  food  material  per  person  per  day  varies  all  the  way  from  twenty- 
two  cents  to  two  dollars.     Many  of  the  institutions  could  not,  or  at  least  did 
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not,  answer  the  question.     From  those  who  did  so,  it  is  learned  that  the  cost 
of  raw  food  material  was  found  to  be : 

From  twenty  to  twenty-five   cents  per  day  in  two  institutions 


"     twenty-five  to  thirty 

cents     "      "     ' 

'     " 

"     thirty  to  thirty-five 

cents     "      "     ' 

'  nine 

"     thirty-five  to  forty 

cents    "      "     ' 

'  six 

"     forty  to  forty-five 

cents    "      "     ' 

'  eight 

"     forty-five  to  fifty 

cents     "      "     ' 

'  eleven 

"     fifty  to  seventy-five 

cents     "      "     ' 

'  eighteen 

"     seventy-five  cents  to  i 

>I.OO         "        "      ' 

'  eight 

"     one  dollar  to  $1.25 

'  nine 

"     $1.25  to  $1.50 

'  two 

Raw  food  material  costs  over  $1.50  per  person  per  day  in  three  institutions. 

In  considering  the  results  of  this  inquiry  it  must  be  remembered  that  these 
130  institutions  may  be  separated  into  several  groups,  necessarily  differing 
one  from  another  in  both  their  functions  and  requirements.  Some  of  them  are 
purely  public  charities,  supported  by  state,  county,  or  municipality,  and 
intended  to  meet  the  demand  of  indigent  patients  only.  Others  are  private 
philanthropies  conducted  on  a  semi-charitable  basis.  Others,  again,  are 
private  self-sustaining  institutions,  while  a  few  are  purely  commercial  enter- 
prises. 

Some  admit  only  early  favorable  cases;  others  admit  patients  in  all  stages, 
and  still  others  are  little  more  than  homes  for  incurables;  and,  finally,  a  few 
are  solely  for  the  care  of  tuberculous  infants  and  children. 

Obviously,  therefore,  a  fair  comparison  as  to  the  respective  cost  of  the 
dietary  is  quite  impossible.  One  point,  however,  is  emphasized  by  this 
inquiry,  viz.,  the  subject  of  the  dietary  in  most  sanatoria  does  not  receive  the 
attention  which  its  importance  merits,  either  from  a  medical  or  from  an 
economic  point  of  view. 

Our  ideas  as  to  the  dietetic  requirements  in  tuberculosis  are  still  to  a 
large  extent  chaotic.  It  is  a  subject  upon  which  there  remains  much  work  to  be 
done,  and  in  the  meantime  we  have  to  combat  as  best  we  can  with  insufficient 
data,  the  fads  and  fancies  of  extremists,  the  exploitations  of  the  patent  food 
vender,  and  the  absurd  prejudices  of  the  ignorant  and  half-instructed. 

In  conclusion  I  desire  to  acknowledge  the  invaluable  cooperation  and 
assistance  in  carrying  out  the  above  dietetic  experiments  and  in  formulating 
the  data  upon  which  this  paper  is  based  of  my  head  dietitian,  Miss  Charlotte 
Strickland,  and  Miss  Charlotte  Young,  dietitian  at  the  intermediate  division 
of  the  Loomis  Sanatorium,  without  whose  aid  I  could  scarcely  have  carried 
out  the  work. 
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SUMMARY  CHART  I 

SHO.XKO  DM.V  FOOD  COHSUMPnO.  M.D  COS.  O.JAW  R,OD   M«E«^.  PB^^P^-OH 

PER  Diem  at  the  Annex  of  the  Loomis  S.watorium. 
August,  1908,  to  April,  1909,  Inclusive. 


August  ... 
September 
October  .. 
November 
December 
January  .. 
February  . 

March 

April 


SUMMARY  CHART  II 
KvE  Months-December,  1908,  to  April,  1909,  Inclusive. 


Month 


December  . 
January  ... 
February  . . 

March 

April 


104 

lOI 

104 
107 
104 


Average 


April : 
Men . . . 
Women 


520 


104 


114 
94 


Fats 


105 
112 

113 

III 

90 


106 


102 
79 


Carbo- 
hydrates 


311 
293 

307 
313 
308 


1532 
306 


351 
264 


Calories 


2,624 
2,664 
2,742 
2-755 
^^527_ 

13.312 


Daily  Rate  Per 

Person 


■36 
•36 


2,662 


2,850 
2,204 


.41 
•38 


1.83 


.366 
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CHART  IV 

Graphic  Record  of  Nitrogen  Intake  in  Food  and  Output  in  Urink,  in  Grams  per 

Day,  During  Period  of  Experiment,  in  the  Case  of  Fisher. 
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CHART  V 

Graphic  Record  of  Nitrogen  Intake  in  Food  and  Output  in  Urine  in  Grams 

PER  Day,  During  Period  of  Experiment,  in  the  case  of  Knox. 
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CHART  VI 

Graphic  Record  of  Nitrogen  Intake  in  Food  and  Output  in  Urine  jn  Grams 

PER  Day,  DtTRiNG  Period  of  Experiment,  in  the  Case  of  Mackenzie. 
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CHART  VII 

Graphic  Record  of  Nitrogen  Intake  in  Food  and  Output  in  Urine  in  Grams 
PER  Day,  During  Period  of  Experiment,  in  the  Case  of  Conner. 
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CHART  VIII 
Sample  Menus  of  Annex  Standard  Diet 


Sunday: 
Breakfast  Grams 

Oranges 

Pettijohn's 24 

Sausage 63 

Corn  Bread 40 

Bread  Butter 
Coffee  Cocoa 
Milk  Cream 


Dinner  Grams 

Fricaseed  Chicken 200 

Sliced  Tomatoes 98 

Mashed  Potatoes 126 

Boiled  Rice 37 

Vanilla  Ice  Cream 120 

Bread         Butter 
Milk 


Bread  for  day. . 
Butter  for  day. . 
Milk  for  day. . . 
Cream  for  day. 
Cocoa  for  day. . 
Sugar  for  day.. 


Average  per  patient  per  day 145 


SOPPER  Grams 

Boston  Baked  Beans 82 

Ketchup 

Marmalade 15 

Chocolate  Cake 67 

Prunes 63 

Bread        Butter 
Tea      Milk      Cocoa 

Grams 

120 

28 

1549 

155 

180 

60 

F.  C.  Calories 

123  419  3456 


Monday: 

Breakfast  Grams 

Cream  of  Wheat 150 

Cream 

Poached  Eggs 47 

Toast 12 

Bread         Butter 

Cofifee         Cocoa 

Milk 


Dinner  Grams 

Roast  Ribs  Beef 59 

Gravy 

Mashed  Potatoes 140 

Turnips 32 

Apple  Tapioca 132 

Milk 
Bread         Butter 


Supper  Grams 

Corn  Beef  Hash 103 

Sweet  and  Sour  Pickles    12 

Plain  Cake 37 

Bananas,  Cream 85 

Bread         Butter 
Tea         Cocoa 
Milk 

Grams 

Bread  for  day 9° 

Butter  for  day 28 

Milk  for  day 1560 

Cream  for  day 17° 

Cocoa  for  day 201 

Sugar  for  day 48 

P.  F.  C.  Calories 

Average  per  patient  per  day 121  105  426  3212 


TuESD.w : 

Breakfast  Grams 

Quaker  Oats 48 

Cream 

Minced  Meat 38 

Graham  Muffins 32 

Bread         Butter 

Coffee         Cocoa 

Milk 


Dinner  Grams 

Soup 200 

Wafers 12 

Roast  Shoulder  Veal...   84 

Mashed  Potatoes 170 

Sieva  Beans 118 

Tapioca  Cream 115 

Bread      Milk      Butter 


Supper  Grams 

Cold  Sliced  Beef 50 

Creamed  Potatoes 112 

Sweet  and  Sour  Pickles 
Bread         Butter 
Tea         Cocoa- 
Milk 

Grams 


Bread  for  day m 

Butter  for  day 29 

Milk  for  day 927 

Cream  for  day 15^ 

Cocoa  for  day 3^4 

Sugar  for  day 74 

p.  F.  C.  Calories 

Average  per  patient  per  day 126  117  369  3117 
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Wednesday: 

Breakfast                      Grams 
Cereal 35 

Cream 

Codfish  Cakes 30 

Bread         Butter 

Coffee         Cocoa 

Milk 


Bread  for  day. 
Butter  for  day. 
Milk  for  day. . 
Cream  for  day. 
Cocoa  for  day. 
Sugar  for  day.. 


Chart  VIII. — {Continued.) 

Dinner  Grams 

Soup 185 

Wafers 10 

Roast  Leg  Lamb 60 

Peas 93 

Mashed  Potatoes 157 

Steamed  Pudding 100 

Brandy  Sauce 20 

Bread     Milk     Butter 


Average  per  patient  per  day 126 


Supper  Grams 

Chicken  Salad 74 

Macaroni  and  Cheese  . .  150 
Prunes 75 

Bread         Butter 

Tea         Cocoa 

Milk 


Crams 
■     95 

-  34 

-  940 
.    161 

.    183 

-  76 

Calories 
3046 


F. 
109 


C. 

370 


Thursday: 

Breakfast  Grams 

Figs 70 

Oatmeal 43 

Cream 

Corn  Cake 40 

Maple  Syrup 29 

Bread         Butter 

Tea         Cocoa 

Milk 


Dinner  Grams 

Soup 173 

Wafers 20 

Sirloin  Steak 83 

Mashed  Potatoes 168 

String  Beans 107 

Bread     Pudding     with 

Raisins no 

Bread     Milk     Butter 


Bread  for  day. 
Butter  for  day. 
Milk  for  day. . 
Cream  for  day. 
Cocoa  for  day. 
Sugar  for  day.. 


Average  per  patient  per  day 130 


Supper  Grams 

Cold  Lamb 67 

Fried  Potatoes 93 

Baked  Apples 85 

Cream 
Bread         Butter 
Tea         Cocoa 
Milk 


Grams 

■  94 

■  37 
-1075 
.   170 

-  347 

-  63 

Calories 
3168 


F. 
107 


C. 

400 


Friday: 

Breakfast  Grams 

Prunes 75 

Quaker  Oats 25 

Cream 

Bacon 10 

Corn  Muffins 20 

Bread         Butter 

Coffee         Cocoa 

Milk 


Bread  for  day. 
Butter  for  day. 
Milk  for  day. . , 
Cream  for  day. 
Cocoa  for  day. 
Sugar  for  day.. 


Dinner  Grams 

Bouillon 120 

Wafers 

Baked  Halibut 122 

Mashed  Potatoes 160 

Stewed  Tomatoes 150 

Lemon  Jelly 95 

Cream 
Bread     Milk     Butter 


Supper  Grams 

Creamed  Beef 89 

Baked  Potato 80 

Dutch  Cheese 39 

Biscuit 43 

Baked  Apples,  Cream. .   75 

Bread         Butter 

Tea        Cocoa 

Grams 


Average  per  patient  per  day 127 


F. 
107 


C. 

372 


•  32 
.1430 
.  160 

■  250 

■  78 

Calories 
3041 
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Grams 
...60 


Saturday: 
Breakfast 

Prunes 

Shredded  Wheat 10 

Hominy ^° 

Cream 

Liver ^4 

Bacon ^° 

Muffins 2b 

Bread         Butter 

Coffee         Cocoa 

Milk 


Chart  Will.— {Contintied ) 

Dinner  <^'''""^ 

Soup 13s 

Wafers 9 

Lamb  Chops 5^ 

Mashed  Potatoes 148 

Lima  Beans io5 

Boiled  Custard 9^ 

Bread        Butter 
Milk 


Supper  Grams 

Cold  Tongue 4° 

Fried  Potato 9° 

Rhubarb  Sauce 7° 

Bread         Butter 
Tea         Cocoa 
Milk 


Grams 
104 


Bread  for  day | ^6 

Butter  for  day .*..,. 1600 

Milk  for  day .,..'.].'. 210 

Creain  for  day ....'. 235 

Cocoa  for  day 6g 

Stigarforday ^ ^•■■-       ^  ^^^„„„ 

J  112  133  37t  3303 

Average  per  patient  per  day 3  ^' 


DISCUSSION  ON  DR.  KING'S  PAPER 
Dr  David  R.  Lyman,  Wallingford,  Conn.:  I  should  apologize  for  ap- 
pearing here  to  discuss  Dr.  King's  paper,  for  if  the  past  five  years  m  charge  of  a 
LTatorium  have  taught  me  any  one  thing,  it  is  that  I  am  absolutely  tgnoran 
atto  what  is  a  scientific  dietary  for  a  tuberculous  patient.    Three  years  ago 
Ttt  mpted  to  study  the  question  by  approximating  the  calorific  value  of  the 
average  portions  of  the  various  foods  served,  and  I  had  qutte  a  number  of 
"  e'ts  keep  accurate  record  of  their  daily  consumption.    The  results  varied 
widely  averaging  from  .coo  to  4100  calories,  but  the  one  fact  wh.ch  .mpressed 
me  was  that  Lse  ^ho  were  doing  best  were  most  of  them  among  those  w^ 
Tearty  appetites.    As  to  which  of  the  two,  the  chnical  improvement  or   he 
h  I  ty  appetite,  was  the  cause  and  which  the  effect,  I  was  and  am  sttll  qu  te 
unprepared  to  state.    In  my  opinion,  the  question  of  the  proportion  of  protetds, 
fats  and  carbohydrates  in  a  patient's  daily  diet  is,  in  the  present  state  of  our 
knowted^e  of  the  subject,  a  question  of  minor  importance.    The  mam  requisite 
is  that  there  shall  be  a  sufficient  variety  of  food  in  the  bill  of  fare  to  enable  the 
patient  to  vary  the  proportion  in  his  dietary  as  his  instincts  point.    I  do  not 
feel  that  we  are  prepared  to  go  beyond  this  at  present. 

There  are  one  or  t.vo  points,  however,  which  seem  to  me  worthy  of  dis- 
cussion.    In  this,  as  in  other  questions,  we  must  not  lose  sight  of  the  fact  tha 
he  sanatorium  only  takes  the  patient  a  short  distance  along  the  road,  and  tha 
when  he  is  discharged  he  yet  has  the  real  problem  of  getting  well  ahead  of 
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him.  Any  feature  of  the  sanatorium  regime  which  will  not  be,  at  least  in  a 
measure,  available  for  the  patient  after  his  return  home  is  of  comparatively 
little  practical  value,  for  the  real  fight,  as  far  as  he  is  concerned,  comes  after 
that  time.  We  cannot  expect  to  teach  people  whose  problem  is  to  get  sufficient 
food  to  purchase  their  food  with  a  view  to  its  scientific  proportions.  We  can 
teach  them  the  value  of  such  wholesome  plain  food  as  will  be  within  their 
means.  One  mistake  I  think  we  have  made  is  to  insist  too  much  on  the  value 
of  eggs  as  a  desirable  extra  diet.  Milk,  in  the  vast  majority  of  cases,  is  greatly 
to  be  preferred:  the  patient  does  not  tire  of  it  so  easily,  and  the  stomach  is  less 
frequently  upset.  The  chief  argument  in  its  favor,  however,  is  that  the  working- 
man  gets  almost  loo  per  cent,  more  food  value  for  his  money  from  milk  than 
from  eggs.  A  quart  and  a  half  of  certified  milk  furnishes  960  calorific  units, 
and  costs  eighteen  cents.  The  same  money  will  purchase  not  over  from  six 
to  eight  fresh  eggs,  giving  only  420  to  560  units.  I  am  teaching  my  patients  to 
rely  entirely  on  milk  for  their  extra  diets  after  they  return  home. 

One  of  the  chief  expenses  in  the  sanatorium  diet  is  meat.  Meat  three  times 
a  day  is  often  advised.  It  is  expensive  and  unnecessary.  For  the  past  two 
years  we  have  given  meat  but  twice  a  day,  and  our  clinical  results  have  been 
fully  as  good  as  before,  while  the  average  gain  of  weight  is  about  two  pounds 
higher  than  formerly.  The  chief  gain  is  that  the  patients  do  not  go  home  im- 
bued with  the  idea  that  they  must  have  this  most  expensive  of  foods  for  each 
meal. 

I  think  the  dietary  in  any  sanatorium  should  be  based  primarily  on  the 
financial  status  of  the  patients  treated,  and  should  be  suited  as  closely  to  what 
they  can  follow  for  themselves  in  after-life.  This  means  that  we  must  have 
different  standards  for  different  sanatoria.  A  dietary  which  will  produce  ex- 
cellent results  where  the  patients  are  drawn  from  the  class  of  common  laborers 
and  from  the  slums  would  fail  utterly  to  produce  results  with  a  skilled  mechanic 
class,  as  theirs,  in  turn,  would  fail  with  those  accustomed  to  the  service  of  a 
private  chef. 

Dr.  L.  Rosenberg,  Bedford  Station,  N.  Y. :  I  am  glad  Dr.  King  has 
made  these  investigations,  because  the  question  of  an  economic  and  scientific 
dietary  in  connection  with  the  sanatorium  treatment  of  tuberculosis  is  a  very 
practical  one.  Our  views  on  this  subject  have  been  largely  empirical.  In  this 
connection,  I  would  Hke  to  refer  to  the  possible  results  of  an  excessive  protein 
diet  on  tuberculous  patients.  I  have  an  idea  that  tuberculous  patients  take 
far  more  proteids  than  is  good  for  them.  I  believe  that  an  excessive  meat 
diet  ultimately  produces  deep-seated  changes  in  the  kidneys  and  other  organs 
and  in  the  vessels.     And  we  have  another  reason,  in  my  opinion,  for  eschewing 
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the  meat  diet  almost  entirely.  I  have  commonly  found  that  with  a  reduction 
in  the  proteid  diet,  the  indefinite  pains  and  malaise  that  so  many  tuberculous 
patients  complain  of  will  disappear. 

I  should  be  glad  to  get  some  definite  scientific  data  as  to  the  effect  of  an 
excessive  meat  diet.  Also,  whether  any  one  has  taken  the  pains  to  discover 
what  becomes  of  the  undigested  food  which  certainly  must  remain  behind  in 
the  process  of  stuffing  patients.  I  am  opposed  to  this  stuffing  process,  and  I 
beUeve  that  it  shortens  the  patient's  life.  Very  many  patients  eat  sparingly, 
yet,  while  they  do  not  gain  so  prodigiously  in  weight  as  the  hearty  eaters,  they 
feel  better  and  often  make  better  cases. 

Dr.  Charles  L.  Minor,  Asheville  :  I  was  glad  to  hear  what  Dr.  Lyman 
said  about  eggs,  and  the  same  might  be  said,  I  believe,  to  a  certain  extent  about 
milk.  Both  of  these  have  become  a  sort  of  fetish  with  the  profession  in  their 
use  in  tuberculosis.  In  the  average  case  they  are,  of  course,  the  best  articles 
of  diet  to  be  taken  between  meals,  but  in  some  cases  either  one  or  both  must  be 
stopped.  The  nourishment  that  these  patients  require  is  not  necessarily 
confined  to  eggs  and  milk,  which  is  the  best  nourishment  for  babies,  but  not 
always  for  adults.  I  believe,  as  I  say,  that  the  adult  stomach  requires  occa- 
sional periods  of  rest  from  these  articles  of  food,  and  I  see  no  reason  why  a 
patient  should  immediately  be  placed  on  them  the  moment  the  diagnosis  of 
tuberculosis  is  made. 

I  also  agree  with  Dr.  Lyman's  statement  that  to  give  a  tuberculous  patient 
meat  three  times  a  day  is  too  much.  Twice,  perhaps,  is  sufiicient.  You  want 
to  burn  in  your  furnace  all  the  fuel  that  is  required  to  produce  the  necessary 
heat,  but  not  enough  to  produce  smoke  or  choke  your  boiler-tubes.  While  I 
am  not  in  favor  of  under-nourishing  these  patients,  I  am  equally  opposed  to 
overfeeding  them,  and  would  urge  the  happy  mean  which  supplies  all  they  can 
assimilate  and  no  more. 

Dr.  JohnH.  Lowman,  Cleveland  ;  I  recently  came  into  possession  of  a 
copy  of  Koenig's  tables,  which  show  in  a  clear  and  succinct  manner  the  value 
of  different  articles  of  food.  They  contain  the  most  valuable  information  on 
this  subject,  and  I  trust  they  will  become  more  generally  known.  These. tables 
show  the  relative  value  of  fats,  carbohydrates,  and  proteids,  as  well  as  the 
caloric  value  of  each  article  of  food.  I  have  personally  learned  a  great  deal  from 
these  tables.  For  example,  I  learned  that  the  value  of  skimmed  milk  was 
greater  than  that  of  raw  milk  from  a  caloric  standpoint,  and  that  there  was 
more  caloric  value  in  horseflesh  than  in  beef,  in  proportion  to  the  cost.  Among 
the  articles  included  in  what  makes  up  a  very  reasonable  dietary  are  beans, 
rice,  flour,  and  certain  cheeses.     The  tables  also  embrace  a  very  admirable  diet 
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for  the  poor  which  supplies  every  possible  bodily  need  and  reduces  the  cost  of 
living  by  two-thirds.  These  Koenig's  charts  show  the  relative  food  values 
most  admirably.  I  am  not  positive,  but  I  believe  they  are  published  in 
Berlin,  and  they  are  arranged  for  hospital  and  institutional  use. 

Dr.  Herbert  Maxon  King  (closing  the  discussion) :  The  most  interesting 
part  of  my  paper  I  did  not  have  time  to  read.  I  refer  to  the  description  of 
certain  experiments  showing  the  effect  of  a  strict  dietary  on  four  men  for  five 
weeks,  and  comparing  the  intake  with  the  output.  The  figures  we  obtained 
are  indicated  on  the  charts,  which  will  be  published  with  the  paper. 

Dr.  Lowman  referred  to  the  Koenig  charts,  which  give  the  caloric  value 
and  cost  of  certain  articles  of  food.  The  most  valuable  and  practical  work  in 
English  on  this  subject,  I  believe,  is  that  of  Bardswell  and  Chapman,  whose 
tables  show  what  a  penny  will  buy  in  calorics  of  various  kinds  of  foods.  It 
was  largely  their  suggestions  that  led  me  to  make  these  experiments.  It  has 
been  shown  that  a  satisfactory  diet  for  a  normal  individual  can  be  constructed  at 
present  prices  of  food  at  a  cost  of  about  22  cents  per  day  for  raw  material. 
Now,  if  we  can  construct  a  diet  for  tuberculous  patients  for  29  or  30  cents  per 
day  at  our  distance  from  the  market,  I  think  we  are  doing  about  as  well  as  it  is 
safe  to  try  to  do 


WORK   FOR  PATIENTS  AS  AN  ECONOMIC  FACTOR 
By  Lawrence  F.  Flick,  M.D. 

Philadelphia 


The  first  item  in  a  scheme  for  the  economical  administration  of  sanatoria 
is  the  proper  classification  of  cases.  .For  this  purpose  we  can  make  four  classes: 
First,  cases  with  a  small  amount  of  involvement  and  no  complications;  second, 
cases  with  a  fair  amount  of  involvement,  but  with  a  slow  and  benign  process; 
third,  cases  with  an  acute  process  irrespective  of  the  amount  of  involvement; 
and,  fourth,  cases  with  considerable  cavity  formation,  but  with  a  benign 
process.  All  of  these  cases  may  be  set  down  as  curable,  and  can  be  treated  in 
a  single  institution,  provided  they  are  kept  in  separate  departments.  Ideally, 
it  would  be  better  to  have  separate  institutions  for  each  class,  but  this  is 
impracticable.  It  is  feasible  to  treat  class  one  and  class  two  in  one  department, 
and  class  three  and  class  four  in  another  department,  of  the  same  institution. 

In  classes  one  and  two  work  is  not  only  permissible,  but  is  a  valuable  asset 
in  the  treatment.  Classes  three  and  four  may  have  work  as  part  of  the  treat- 
ment, but  not  in  the  same  amount  nor  at  the  same  time  as  classes  one  and  two, 
and  are  at  least  safer  without  work.  Cases  in  class  three  may  fall  into  class  one 
when  the  acute  symptoms  disappear.  Cases  in  class  four  should  never  be  put 
into  the  same  category  for  work  with  the  cases  in  classes  one  and  two. 

It  is  practically  impossible  at  the  present  time  to  limit  the  admission  of 
patients  into  a  sanatorium  to  a  single  class.  All  four  of  the  classes  here  named 
will  find  their  way  into  an  institution,  and  in  spite  of  all  precautions  even  dying 
cases  will  gain  admission.  The  majority  of  cases  can  be  kept  within  the  first 
two  classes  named,  however,  and  the  number  of  admissions  from  the  class  of 
dying  cases  can  be  kept  very  low. 

At  WTiite  Haven  we  have  divided  the  institution  into  two  departments 
under  one  administration.  All  admissions  into  Department  No.  I  go  into  the 
infirmaries,  while  admissions  into  Department  No.  II  go  directly  into  the 
department.  At  the  end  of  four  to  six  weeks  the  patients  who  have  been 
admitted  into  the  infirmaries  are  sent  to  the  sanatorium  proper  if  in  a  condition 
to  go  to  work ;  and  if  they  are  not,  they  are  given  their  choice  to  enter  Depart- 
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ment  No.  II  or  leave  the  institution.  Frequently  cases  which  have  come  in  for 
Department  No.  I  are  found  unfit  for  it.  Dying  cases  are  kept  until  they  are 
strong  enough  to  return  home,  but  sometimes  they  never  recover  sufficient 
strength  and  die  on  our  hands.  Patients  in  Department  No.  II  when  they 
have  improved  sufficiently  may  be  sent  to  Department  No.  I,  at  the  discretion 
of  the  visiting  physician. 

Patients  begin  work  at  one  hour  a  day.  This  may  be  increased  at  the  rate 
of  from  five  to  twenty  minutes,  according  to  the  strength  and  condition  of  the 
patient,  on  the  judgment  of  the  physician.  Patients  in  Department  No.  II 
when  they  require  exercise  usually  are  put  on  walking  exercise  until  they  get 
strong  enough  to  do  some  work,  when  they  also  may  be  put  on  work  of  the 
kind  suitable  to  their  condition. 

When  patients  are  put  on  work,  the  character  of  the  work  is  defined  by  the 
physician  and  the  daily  increase  is  fixed  by  him.  The  character  of  the  work 
may  be  changed  according  to  the  strength  of  the  patient  and  the  number  of 
hours  which  he  has  reached.  If  the  work  is  found  too  hea\y,  it  may  again  be 
changed;  and  if  necessary,  the  patient  may  again  be  put  on  rest. 

The  employment  of  patients  consistently  with  their  capacity  for  work  is 
difficult  and  troublesome,  but  feasible.  A  liberal  margin  must  be  allowed,  in 
fitting  the  capacity  of  the  individual  to  the  work  to  be  done,  for  inefficiency, 
lack  of  cooperation,  and  loss  of  time  in  changing  from  one  kind  of  occupation 
to  another.  In  other  words,  the  value  of  the  patient's  labor  and  the  amount 
that  he  can  accomplish  must  be  rated  at  from  30  to  50  per  cent,  of  what  a  paid 
employee  could  do. 

At  White  Haven  we  average  about  two  hundred  patients  a  day.  Of  these, 
about  forty  are  in  Department  No.  II  and  the  rest  in  Department  No.  I.  On 
an  average  about  one  hundred  patients  are  on  work.  These  patients  can  do 
from  one  to  eight  hours  work  each  day,  the  average  being  about  two  and  one- 
half  hours  a  day.  Quite  naturally  the  amount  varies  from  time  to  time  accord- 
ing to  the  number  of  patients  on  a  high  or  low  working  time. 

The  kind  of  work  which  is  done  by  the  patients  at  White  Haven  is,  for 
women:  waiting  on  the  table,  cleaning  silver  and  kitchen  ware,  preparing 
vegetables,  ironing,  mopping  the  floors  of  the  cottages,  cleaning  the  cellars  of 
the  cottages,  sewing,  making  beds,  and  cleaning  house.  The  kind  of  work 
done  by  the  men  is:  serving  and  carrying  meals,  cleaning,  washing  dishes, 
moving  bedding,  making  sputum  boxes,  making  beds,  sweeping,  mopping, 
collecting  sputum  boxes,  collecting  waste  paper,  delivering  ice,  cutting  fire- 
wood, helping  in  the  greenhouse,  helping  on  the  poultry  farm,  helping  in  the 
stable,  and  helping  in  forestry  and  garden  work. 
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A  good  idea  of  how  this  work  is  done  can  be  formed  by  a  day's  record  taken 
at  random.  On  Monday,  April  19,  1909,  ten  women  worked  two  and  one-half 
hours  each,  waiting  on  the  table;  five  worked  two  and  one-half  hours  each, 
cleaning  silver  and  kitchen  ware;  six  worked  one  hour  each,  preparing 
vegetables;  twenty-four  worked  one  hour  each,  ironing;  six  worked  one  hour 
each,  mopping;  two  worked  three  hours  each,  cleaning  cellars;  two  worked  one 
hour  each,  making  beds;  and  two  worked  three  hours  and  two  two  hours  each, 
cleaning  house.  On  this  day  fifty-nine  women  worked  ninety-six  and  one-half 
hours  at  the  various  occupations  just  named. 

On  the  same  day  four  men  worked  eight  hours  each,  four  three  and  one-half 
hours  each,  and  four  two  hours  each,  serving  and  carrying  meals  and  cleaning; 
one  man  worked  eight  hours,  two  worked  two  hours,  six  worked  one  hour,  and 
nine  worked  one-half  hour  each,  in  the  pantry  and  washing  dishes;  one  man 
worked  eight  hours,  two  five  and  one-half  hours,  one  four  hours,  and  one  two 
and  one-half  hours  in  the  dining-room  waiting  on  the  table  and  caring  for  the 
dining-room;  two  worked  three  hours  each  and  eight  two  and  one-fourth  hours 
each,  in  the  laundry;  three  worked  four  hours  each  and  three  worked  one  and 
one-half  hours  each,  sweeping  and  cleaning;  five  worked  two  hours  each, 
mopping;  three  worked  three  hours  each,  making  sputum  boxes;  two  worked 
one  and  one-half  hours  each,  making  beds;  one  worked  eight  hours  on  the 
chicken  farm;  one  worked  eight  hours  assisting  the  carpenter;  one  worked  five 
hours  helping  in  the  stable;  one  worked  five  hours  moving  bedding;  one  worked 
four  hours  helping  in  the  greenhouse ;  one  worked  four  hours  in  the  diet  kitchen ; 
one  worked  three  hours  dispensing  drugs;  one  worked  three  hours  carrying 
dinners;  and  one  worked  four  hours  collecting  sputum  boxes. 

The  value  which  the  superintendent  puts  on  the  services  of  the  patients  is 
somewhat  as  follows:  The  work  which  is  done  by  fourteen  patients  in  the 
dining-room,  eight  patients  in  the  pantry,  and  six  patients  in  the  kitchen  is 
approximately  equal  to  what  would  be  done  by  thirteen  paid  employees;  the 
work  which  is  done  by  eight  patients  serving  and  helping  in  infirmaries  and  six 
patients  carrying  dinners  to  various  buildings  is  equal  to  the  work  of  four 
employees ;  the  work  which  is  done  by  sixteen  patients  house  cleaning,  mopping, 
and  so  on  is  equal  to  the  work  of  four  employees;  the  work  which  is  done  by 
four  patients  making  sputum  boxes  is  equal  to  the  work  of  one  employee;  the 
work  which  is  done  by  eight  patients  in  the  laundry  is  equal  to  the  work  of  one 
employee;  the  work  which  is  done  by  one  patient  on  the  chicken  farm  is  equal 
to  the  work  of  one  employee;  the  work  which  is  done  by  one  assistant  in  the 
stable  and  one  patient  collecting  sputum  boxes  is  equal  to  the  work  of  one 
employee;  the  work  which  is  done  by  two  patients  removing  bedding  to  and 
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from  the  rooms  is  equal  to  the  work  of  one  employee;  the  work  which  is  done  by 
two  patients  repairing  roads  is  equal  to  the  work  of  one  employee;  and  the  work 
which  is  done  in  the  clerical  department,  in  the  drug  department,  and  in  the 
office  is  given  no  value,  as  it  could  be  done  by  persons  employed  otherwise. 

According  to  the  superintendent's  estimate,  we  get  the  services  of  about 
twenty-eight  employees  out  of  the  work  of  our  patients.  This  estimate  is  more 
or  less  arbitrary,  but  nevertheless  conveys  a  fair  idea  of  the  actual  services 
which  we  get  out  of  the  patients,  as  it  is  made  by  a  man  who  directs  the 
institution  and  is  in  a  position  to  form  a  correct  judgment. 

To  get  the  money  value  of  the  work  of  patients  who  are  employed  in  a 
sanatorium  one  must  not  only  count  the  salaries  saved,  but  also  the  cost  of 
maintenance  of  the  employees  who  would  take  the  place  of  the  patients.  The 
minimum  salary  at  which  we  could  employ  people  to  do  the  work  which  is  done 
by  patients  would  be  ten  dollars  a  month  and  board  and  lodging.  Only  ex- 
patients  can  be  secured  at  this  salary,  and  the  value  of  the  labor  of  ex- 
patients  would  undoubtedly  be  less  than  that  of  perfectly  healthy  people. 

At  ten  dollars  a  month  the  saving  to  the  institution  when  running  on  a  basis 
of  about  two  hundred  patients  would  be  about  two  hundred  and  eighty  dollars 
for  salary  and  about  one  hundred  and  fifty  dollars  for  maintenance,  making 
a  total  of  four  hundred  and  thirty  dollars  a  month,  or  about  fifty  cents  per 
patient  per  week.  To  this  would  further  have  to  be  added  the  increased  cost 
of  maintenance  of  patients  by  reason  of  the  reduction  of  the  number  of  patients 
in  order  that  some  of  the  beds  which  are  now  occupied  by  patients  might  be 
occupied  by  employees.  The  probabilities  are  that  a  dollar  a  week  nearly 
represents  the  actual  saving  per  patient  per  week  through  the  employment 
of  patients  for  the  work  which  is  done. 


DISCUSSION  ON  DR.  FLICK'S  PAPER 
Dr.  A.  M.  Forster,  Towson,  Md. :  The  problem  of  work  for  tuberculous 
patients  in  the  sanatorium  is  surrounded  with  considerable  difficulty.  The 
first  is  connected  with  the  kind  of  cases  admitted.  Some  sanatoria  admit  only 
incipient  cases,  while  others  take  more  advanced  cases,  and  this  factor  must  be 
considered  in  connection  with  the  character  of  the  work  they  are  called  upon 
to  do. 

Another  drawback  is  the  usual  location  of  these  institutions.  As  a  rule, 
they  are  located  on  land  that  is  incapable  of  cultivation,  and  thus  one  of  our 
chief  avenues  of  labor  for  these  patients  is  lost.  Only  a  small  number  can  be 
utilized  in  performing  household  duties.     In  the  institution  with  which  I  am 
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connected  the  household  work  does  not  take  up  the  entire  time  that  the  pa- 
tients are  able  to  give  to  it.  In  this  I  include  setting  the  tables,  cleaning, 
making  the  beds,  etc.  I  may  say  that  of  our  incipient  cases  at  least  95  per  cent, 
do  some  work.  We  also  have  a  hospital  for  advanced  cases  which  is  in  close 
proximity  to  the  sanatorium.  It  is  run  as  a  separate  institution,  however,  for 
the  accommodation  of  those  patients  who  are  not  admissible  to  the  sanatorium. 
We  have  not,  however,  admitted  any  dying  patients,  on  account  of  the  moral 
effect  this  would  have  on  those  less  seriously  afifected. 

After  from  two  to  four  weeks'  rest,  from  95  per  cent,  to  98  per  cent,  of  our 
cases  in  the  sanatorium  are  able  to  do  some  work,  and  their  hours  of  work  are 
gradually  increased.  Our  institution,  fortunately,  is  located  on  arable  land, 
and  tilling  the  soil  is  the  only  form  of  employment  that  we  can  give  our  pa- 
tients which  appeals  to  them  sufficiently  to  insure  their  cooperation  and  at  the 
same  time  is  beneficial  to  them. 

About  a  year  ago  we  established  our  farm  colony,  which  is  located  about 
half  a  mile  from  the  sanatorium  and  the  same  distance  from  the  hospital. 
This  gives  us,  practically,  three  separate  institutions, — the  hospital,  the  sana- 
torium, and  the  farm  colony, — and  all  these,  in  turn,  work  in  conjunction  with 
the  charity  organization  in  the  city  and  the  dispensary.  The  farm  colony  was 
started  with  ten  cases,  either  arrested  or  apparently  cured.  The  work  on  this 
colony  is  apportioned  according  to  the  patient's  condition,  and  its  success  is 
evidenced  by  the  fact  that  last  year  we  raised,  approximately,  $5400  worth  of 
vegetables  and  dairy  products  at  a  cost  of  about  $5000;  at  any  rate,  our  pro- 
duce and  milk  was  produced  at  a  net  saving  of  from  $300  to  $400,  and  this  was 
the  first  year  during  which  the  larger  farm  was  operated.  The  land,  at  the 
outset,  was  in  very  poor  condition,  and  the  farm-hands  were  new  and  untried, 
so  that  I  feel  that  we  were  quite  successful  in  our  efforts,  not  only  from  a  finan- 
cial point  of  view,  but  also  in  giving  something  to  do  to  these  ten  patients,  who 
would  otherwise  have  had  to  return  to  their  unfavorable  environment  in  the 
city.  In  the  near  future  we  hope  to  increase  the  number  of  patients  on  our 
colony  farm,  and  at  the  same  time  increase  its  earning  capacity. 

We  feel  that  by  giving  all  patients  whose  condition  warrants  it  employment, 
we  have  accomplished  the  following:  our  patients  are  discharged  in  fit  condi- 
tion to  take  up  some  form  of  work,  they  are  not  pauperized,  and  our  cost  of 
maintenance  is  lower  than  that  of  any  similar  institution. 

While  I  feel  that  work  is  essential  from  an  economic  point  of  view,  and  that 
from  a  therapeutic  point  of  view  it  can  well  take  the  place  of  walking  exercise, 
I  feel  that  the  greatest  care  should  be  used  by  the  medical  heads  of  institutions 
to  avoid  overdoing  the  thing. 


WORK  FOR  PATIENTS  AS  AN  IMMEDIATE  AND 
ULTIMATE  THERAPEUTIC  FACTOR 

By  Frederick  L.  Hills,  M.D. 

Rutland,  Mass. 


The  therapeutic  aim  at  a  sanatorium  conducted  primarily  for  the  working 
classes  should  be  the  restoration  of  its  patients  to  a  working  capacity.  To  this 
end  every  effort  must  be  made  to  increase  the  resistance  of  the  patient  to  the 
tuberculous  virus,  which  resistance  has  become  broken  down  from  physical 
exhaustion. 

Rest,  relative  or  absolute,  is  essential  at  the  beginning  of  treatment,  and 
when,  through  rest  in  the  open  air,  good  nursing  care,  and  proper  nourishment, 
the  exhausted  vital  forces  have  been  restored,  the  temperature  and  pulse-rate 
have  assumed  a  normal  level,  and  proper  digestion  and  assimilation  of  food 
have  been  established,  the  matter  of  exercise  is  to  be  properly  considered. 

The  immediate  value  of  exercise  is  first  the  production  of  a  certain  amount 
of  auto-tuberculinization,  or  inoculation  of  the  patient  with  his  own  tubercuhn, 
as  has  been  indicated  by  the  studies  of  Wright  and  Freeman,  and  as  has  been  so 
beautifully  demonstrated  by  the  work  of  A.  C.  Inman  in  the  cases  of  those 
patients  doing  graduated  labor  at  the  Brompton  Hospital  Sanatorium.  By  a 
study  of  the  opsonic  index  he  has  shown  that  "  this  exercise  has  supplied  the 
stimulus  needed  to  induce  artificial  inoculation  and  that  its  systematic  gradua- 
tion has  regulated  this  in  point  of  time  and  amount." 

Quite  similar  conclusions  have  been  reached  by  Rothschild,  who  states  that 
"  tuberculin  stored  up  in  tlie  vicinity  of  the  diseased  focus  may  be  transferred 
to  the  blood  by  systematic  measured  movements,  and  in  this  way  an  artificial 
exaltation  of  the  opsonic  content  of  the  blood  may  be  secured;  by  intelligent 
arrangement  of  work  and  rest  periods  endogenous  auto-tubercuHnization  may 
be  made  therapeutically  available." 

By  supervising  and  carefully  regulating  the  daily  exercise  it  is  possible  to 
gradually  increase  the  activities  of  the  patient  without  producing  an  over- 
reaction  or  dangerous  elimination  of  tubercuhn,  with  its  accompanying  symp- 
toms of  rise  of  temperature  and  pulse-rate,  pain  in  the  head  or  limbs,  or  malaise. 
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So  long  as  exercise  is  unattended  with  any  symptoms,  and  without  fatigue, 
it  can  be  safely  increased  from  day  to  day  until  an  exercise  capacity  approximat- 
ing normal  has  been  reached. 

The  successful  therapeutic  application  of  exercise  presupposes  a  certain 
amount  of  intelligent  cooperation  on  the  part  of  the  patient,  as  well  as  vigilant 
medical  super\'ision;  in  this  respect,  however,  differing  in  no  way  from  the 
application  of  any  therapeutic  measure.  By  the  term  "exercise"  I  mean  to 
include  all  forms  of  bodily  activity,  beginning  with  simply  walking  and  increas- 
ing to  the  doing  of  several  hours'  work  daily. 

Another  immediate  therapeutic  effect  of  exercise  is  the  overcoming  of  the 
ennui — the  mental  and  physical  torpor  that  is  so  pernicious  an  accompaniment 
of  the  "rest  cure."  Patients  accustomed  to  arduous  labor  at  first  complain 
bitterly  of  the  enforced  rest  during  the  early  weeks  of  their  sanatorium  resi- 
dence— an  indolence  which  is  at  first  endured,  but  finally  embraced  with  such 
tenacity  as  to  engender  an  indolent  habit  of  life  difficult  to  slough  off,  and  con- 
ducive to  the  development  of  a  parasitic  existence,  or  to  the  pauperization  of  the 
patient. 

Systematic  work  is  a  great  aid  to  the  maintenance  of  that  proper  spirit  of 
self-reliance  and  self-help  so  essential  to  recovery.  Work  is  also  of  value  in 
limiting  muscular  atrophy  consequent  upon  lack  of  exercise,  and  maintaining 
proper  tone  in  both  voluntary  and  involuntary  muscular  systems.  The 
general  nutrition,  digestion  of  food,  and  action  of  the  bowels  are  all  benefited 
by  proper  work  and  exercise. 

At  the  sanatorium  at  Rutland  a  system  of  work  has  been  in  operation  for 
several  years.  It  was  started  for  economic  reasons,  the  patients  being  ex- 
pected to  do  a  certain  amount  of  work  in  consideration  of  the  small  weekly 
payment  demanded,  and  it  was  believed  that  by  thus  employing  patients  the 
per  capita  cost  could  be  materially  diminished. 

All  patients  on  admission  enter  a  receiving  ward,  where  they  remain  under 
careful  observ^ation  for  a  varying  period.  During  the  first  week  no  exercise 
is  allowed,  the  day  being  spent  quietly  upon  the  veranda  and  the  pulse  and 
temperature  taken  by  the  nurse  at  8  a.  m.,  1.30  and  7  p.  m. 

All  patients  w'hose  temperature  is  100°  F.  or  over  are  kept  in  bed,  and  those 
with  a  temperature  of  99.6°  F.  are  restricted  to  the  verandas  without  exercise. 
After  the  first  week,  if  the  temperature  is  normal,  a  short  walk  is  prescribed, 
limited  to  ten  or  fifteen  minutes,  once  or  twice  a  day,  and  if  this  is  not  followed 
by  a  rise  of  temperature,  the  amount  of  exercise  is  gradually  increased  until 
the  patient  is  exercising  an  hour  twice  daily.  All  patients  who  can  exercise 
to  this  extent  without  symptoms  are  expected  to  work  from  half  an  hour  to 
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two  hours  daily.  The  work  allotted  to  them  is  the  making  of  beds,  care  of  the 
wards,  wiping  the  woodwork  with  damp  cloths,  carrying  trays,  serving  lunches, 
cleaning  up  the  lawns  and  walks,  running  a  lawn-mower,  etc.  The  lighter 
work  is  first  given  to  the  patients,  and  the  heavier  work,  such  as  carrying  trays 
and  running  the  lawn-mower,  is  given  after  they  have  demonstrated  their 
abiUty  to  do  the  light  work  without  reaction.  The  number  of  patients  at 
present  doing  this  grade  of  work  is  132,  or  38  per  cent,  of  the  whole  number 
under  treatment. 

After  a  residence  of  at  least  one  month  patients  who  are  without  means  to 
continue  payment  and  have  shown  their  fitness  for  work  by  doing  the  above 
tasks  without  physical  disturbance  are  allowed  to  work  for  their  board,  doing 
four  to  four  and  one-half  hours'  work  daily.  This  work  consists  of  doing  many 
of  the  above-mentioned  things,  but  for  a  longer  time,  waiting  on  tables,  working 
about  the  hennery,  doing  clerical  work,  or  working  as  orderlies  and  attendants 
on  the  wards.  At  the  present  time  47  out  of  a  population  of  345  are  working 
four  and  one-half  hours  daily.  Some  degree  of  work  is  being  done  by  51  per 
cent,  of  the  patients.  After  doing  this  work  for  a  time  some  are  discharged  as 
patients  and  engaged  as  regular  employees,  working  eight  to  nine  hours  daily 
as  orderlies,  nurses,  waiters,  clerks,  or  about  the  grounds.  In  this  way  we  have 
recruited  a  large  part  of  the  working  force  of  our  paid  employees.  At  the 
present  time  ex-patients  are  employed  in  the  following  capacities:  Physician, 
pharmacist,  bacteriologist,  laboratory  helper,  stenographer,  book-keeper, 
clerks,  telephone  operators,  nurses,  attendants,  orderlies,  waiters,  diet  kitchen 
girls,  driver,  supervisor  of  grounds,  laborer  on  grounds,  carpenter  and  painters, 
storekeeper  and  helpers.  In  all,  about  96  ex-patients  are  thus  employed  in  or 
about  the  sanatorium.  Those  who  remain  as  employees  continue  to  a  very 
large  extent  the  routine  which  they  have  learned  as  patients.  They  have  a  rest 
hour  during  the  day,  retire  early,  and  in  other  ways  conserve  their  energy  to 
a  greater  degree  than  they  can  or  do  who  return  to  their  homes  and  former 
occupation. 

Although  the  work  at  Rutland  is  all  done  under  medical  supervision,  and 
the  effects  are  watched  by  the  physicians  and  the  work  stopped  or  modified 
if  symptoms  of  reaction  occur,  it  has  never  been  conducted  as  systematically 
or  the  supervision  given  been  so  painstaking  and  thorough  as  that  of  the  work 
done  under  Dr.  Patterson,  of  Frimley.  We  are  at  present  attempting  some 
work  along  the  lines  formulated  and  so  successfully  carried  out  by  him,  but 
our  experience  is  yet  too  small  to  show  results.  In  spite  of  the  imperfections 
of  the  system  employed,  I  believe  it  has  demonstrated  its  value  as  a  thera- 
peutic measure  to  a  greater  extent  than  as  an  economic  measure. 
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Reactions  frequently  occur,  necessitating  the  temporary  discontinuance  of 
the  work  assigned,  and  a  lessening  of  the  amount  of  work  or  a  change  in  its 
character  is  followed  by  renewed  improvement. 

The  patients  watch  carefully  their  pulse  and  temperature  throughout  their 
sanatorium  residence,  and  any  change  in  these,  or  the  appearance  of  a  pleurisy, 
streaked  sputum,  or  other  symptoms,  is  at  once  reported  to  the  physician,  and 
the  patient  taken  from  the  working  list. 

It  is  surprising  how  much  even  patients  with  advanced  pulmonary  disease 
can  do  without  ill  effect,  and  even  with  a  noticeable  improvement,  both  in  the 
physical  signs  and  in  their  general  condition,  so  long  as  the  work  is  done 
systematically  under  good  environment  and  without  stress. 

From  time  to  time  we  find  certain  patients  having  slight  physical  signs  of 
pulmonary  disease,  but  who  have  a  persistent  slight  elevation  of  temperature — 
a  temperature  running  from  99.5°  to  100°  at  mid-day  or  in  the  evening — and 
which  continues  in  spite  of  the  prolonged  rest  and  general  improvement. 
These  patients  are,  as  a  rule,  of  a  nervous  temperament,  and  the  febrile  condi- 
tion appears  to  have  a  nervous  foundation.  Such  patients  often  lose  their 
afternoon  temperature  when  put  upon  light  exercise  or  work  which  seems 
to  afford  an  outlet  for  their  nervous  energy  and  to  restore  their  temperature 
equilibrium. 

The  ultimate  results  of  exercise  seem  to  me  to  be  well  exemplified  by  the 
subsequent  history  of  those  patients  who  worked  while  in  the  sanatorium,  and 
who  also  played  ball  on  the  team,  which  for  several  years  has  been  a  feature  of 
Rutland. 

The  rather  strenuous  exercise  in  which  these  patients  indulged,  in  addition 
to  their  work,  afforded  a  pretty  severe  test  of  their  physical  condition. 

During  the  last  five  years  27  patients  were  allowed  to  play  on  the  ball  team. 
All  these  men  were  working  four  and  one-half  hours  and  their  exercise  was  not 
restricted.  They  were  picked  men,  selected  from  the  daily  average  population 
of  180  men.  All  had  been  under  observation  and  sanatorium  treatment  for 
several  weeks  or  months  and  had  been  worked  up  to  this  amount  of  exercise 
gradually.  The  disease  was  incipient  in  12  and  moderately  advanced  in  15. 
Their  condition  on  discharge  from  the  sanatorium  was  as  follows: 

Apparently  cured 3 

Arrested 11 

Improved 13 

Average  duration  of  residence,  eight  months. 

The  subsequent  history  of  these  men  showed  that  22,  or  81.4  per  cent.,  are 
to-day  doing  full-time  work,  2  are  working  part  of  the  time,  but  have  had 
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relapses,  and  3  are  dead.  Of  the  latter,  2  resumed  intemperate  habits  when 
leaving  the  sanatorium,  and  their  early  death  was  directly  traceable  to  dissipa- 
tion. One  had  a  relapse  after  returning  to  work  and  died  of  a  pulmonary 
hemorrhage. 

The  positions  of  pitcher  and  catcher  have  been  filled  by  men  hired  from  the 
outside  during  the  last  two  years,  it  having  been  found  by  experience  that  the 
physical  exertion  in  these  positions  was  too  severe  for  patients  or  ex-patients. 
The  excitement  attending  a  game  is  perhaps  often  a  greater  strain  upon  the 
player  than  the  physical  exertion  involved,  but  with  the  exception  of  the  pitchers 
I  have  been  unable  to  learn  that  the  course  of  the  disease  might  have  been  un- 
favorably influenced  by  this  exercise.  These  data  cover  the  last  five  years  only. 
Information  concerning  those  who  played  during  the  preceding  five  years  is  not 
as  complete,  but  I  have  the  names  of  41  men  who  played  ball  during  this 
period,  71  per  cent,  of  whom  are  alive  and  in  good  condition  to-day.  Most  of 
the  12  who  are  now  dead  left  the  sanatorium  in  good  condition  and  lived  an 
average  of  four  years  after  discharge. 

It  is  rather  significant  that  nearly  every  man  who  pitched  ball  in  the  early 
years  has  died,  though  almost  without  exception  in  good  condition  on 
discharge. 

The  above  facts  are  given  not  in  advocacy  of  baseball  as  a  therapeutic 
agent,  but  simply  to  show  that  in  selected  cases  pretty  strenuous  exercise  can 
be  allowed  with  safety,  and  even  with  advantage  to  the  patient  in  hardening 
him  and  building  up  his  resistance.  Aside  from  its  effect  upon  those  patients 
who  play,  a  vast  amount  of  good  accrues  to  all  of  the  patients  who  can  attend 
the  games,  by  reason  of  the  diversion  and  relief  from  the  routine  monotony 
which  it  affords. 

I  have  also  traced  the  subsequent  history  of  another  group  of  30  patients 
who  worked  four  and  one-half  hours  during  their  sanatorium  residence,  and 
who  have  now  been  discharged  three  or  four  years.  The  list  was  taken  from 
the  record  of  those  who  worked  for  board  during  1905  and  the  first  month  of 
1906,  without  selection  of  good  or  eUmination  of  poor  cases.  They  were 
classified  as  follows: 

Incipient 12 

Moderately  Advanced 13 

Advanced 5 

The  condition  on  discharge: 

Apparently  cured 6 

Arrested 7 

Improved i? 


FREDERICK   L.    HILLS,    M.D. 


191 


At  the  present  time  21,  or  70  per  cent.,  are  doing  regular  full-time  work  daily; 
5,  or  16.6  per  cent.,  are  not  working  because  of  relapses;  4,  or  13.3  per  cent., 
are  dead;  i  was  not  traced.  The  latter  was  an  incipient  case,  discharged  ap- 
parently cured  four  years  ago.  For  comparison  I  put  these  figures  opposite 
the  subsequent  history  record  of  all  of  those  discharged  during  the  same  year, 
1905,  and  whom  we  have  been  able  to  trace.  We  have  the  subsequent  history 
of  365  patients  discharged  in  1905.  Of  this  number  56  per  cent,  are  now 
working.  Of  25  board -working  patients  discharged  during  the  same  period 
68  per  cent,  are  now  working. 

Although  the  comparison  is  hardly  fair,  in  that  the  workers  are  picked  ones, 
yet  I  think  the  figures  help  to  demonstrate  the  ultimate  result  of  work  in  build- 
ing up  the  resistance  of  the  patient,  which  is  likewise  attested  by  the  satisfactory 
service  which  we  receive  from  a  large  number  of  ex-patients  in  the  employ  of 
the  sanatorium.  Relapses  among  them  are  comparatively  infrequent,  and 
they  are,  as  a  whole,  as  robust  in  appearance  as  the  employees  of  any  institution. 


RECORD   OF 

TWENTY-SEVEN  PATIENTS 

WHO  WORKED    AND    PLAYED 

BASEBALL 

WHILE  IN  THE   SANATORIUM 

Admitted 

Discharged 

Stage  of 
Disease 

Condition  on 
Discharge 

Present  Occdpation 

I 

May   20 

'04 

May 

20, 

05 

Incipient 

Improved 

Driving  meat  wagon 

2 

Mch.  23 

'04 

Jan. 

26, 

05 

M.  A. 

Improved 

Bell-boy 

3 

Dec.  31 

'04 

Aug. 

21, 

05 

Incipient 

Improved 

Pool  room 

4 

June  13 

'05 

Aug. 

29, 

'05 

M.  A. 

Improved 

Delivery  wagon 

5 

Jan.      I 

'07 

Nov. 

19. 

07 

Incipient 

App.  Cured 

Book  bindery 

6 

Aug.     3 

'06 

July 

i9> 

07 

Incipient 

Improved 

Driving  wagon 

7 

June  29 

'08 

Oct. 

24, 

08 

M.  A. 

Arrested 

Clerk — shoe-store 

8 

Oct.    30 

'06 

Nov. 

I, 

07 

M.  A. 

Improved 

Harvard  College 
Library 

9 

Apr.    27 

'06 

Oct. 

18, 

06 

M.  A. 

Improved 

Ball  player 

10 

Feb.    21 

'06 

Sept. 

I, 

06 

M.  A. 

Arrested 

Helper  on  team 

II 

Mch.  16 

'04 

July 

27, 

04 

Incipient 

Arrested 

Letter  carrier 

12 

Jan.      I 

'06 

May 

3. 

06 

Incipient 

Arrested 

Broker's  office 

13 

Aug.  25 

'05 

May 

3. 

06 

M.  A. 

Arrested 

Hack  driver 

14 

Feb.   12 

'06 

Feb. 

21, 

07 

M.  A. 

Improved 

Orderly — sanatorium 

IS 

Mch.    5 

'06 

Mch. 

7. 

07 

Incipient 

Arrested 

Waiter — sanatorium 

16 

Sept.  10 

'06 

Sept. 

II, 

07 

M.  A. 

Improved 

Waiter — sanatorium 

17 

Oct.     5 

'04 

Oct. 

5. 

05 

M.  A. 

Improved 

Clerk — sanatorium 

18 

Dec.     7 

'03 

Dec. 

6, 

04 

M.  A. 

Improved 

Dead 

19 

July   30 

'06 

July 

30. 

07 

M.  A. 

Improved 

Dead 

20 

Dec.  30 

'05 

Oct. 

I, 

06 

M.  A. 

Arrested 

Motorman,  N.  Y. 

21 

Sept.  17 

'04 

Apr. 

I, 

05 

M.  A. 

Improved 

Dead 

22 

Dec.   16 

'07 

Apr. 

II, 

08 

Incipient 

Arrested 

Waiter — sanatorium 

23 

May     5 

•08 

Sept. 

I, 

08 

Incipient 

App.  Cured 

Carpenter- work 

24 

July    14 

'08 

Nov. 

7- 

08 

Incipient 

Arrested 

Freight  conductor 

25 

Mch.  19 

'08 

June 

22, 

08 

Incipient 

Arrested 

Jewelry  factory 

26 

Feb.     4 

'08 

June 

29, 

08 

Incipient 

Arrested 

Jewelry  factory 

27 

Apr.    20 

'08 

Jan. 

20, 

09 

M.  A. 

App.  Cured 

Forestry  School 
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Success  in  the  therapeutic  application  of  labor  cannot  be  obtained  without 
system  and  careful  supervision.  There  must  be  the  freest  cooperation  between 
physician  and  patient.  The  latter  is  generally  too  optimistic,  overestimating 
his  capacity  for  exercising,  especially  during  the  first  weeks  of  treatment  and 
before  he  has  become  habituated  to  the  routine.  He  must  be  held  with  a  tight 
rein  during  these  early  days,  and,  as  a  rule,  his  progress  will  be  in  direct  ratio 
to  his  faithfulness  to  orders.  Obedience,  supervision,  and  graduation  must 
be  the  watchwords. 

The  tendency  of  the  "  rest  cure  "  is  to  make  dependents  of  our  patients,  but 
by  carefully  prescribed  and  graduated  labor  we  can  return  a  greater  number  to 
their  homes  independent  and  self-supporting  citizens. 


DISCUSSION  ON  DR.  HILLS'S  PAPER 
Dr.  L.  Rosenberg,  Bedford  Station,  N.  Y. :  I  would  like  to  know  from 
Dr.  Walsh  and  Dr.  Hills  what  degree  of  temperature  they  regard  an  an  indica- 
tion for  cessation  of  work,  and  also  whether  that  temperature  is  taken  in  the 
mouth  or  in  the  rectum. 

In  our  institution  all  the  ambulant  patients  make  their  own  beds,  and  in 
addition  the  women  help  prepare  vegetables,  etc.  All  the  rest  of  the  work  is 
done  by  hired  help.  In  dealing  with  the  discharged  cases  the  question  naturally 
arose,  how  can  we  assist  them  to  become  self-supporting  away  from  the  con- 
gested city  ?  In  trying  to  solve  this  problem  we  undertook  certain  experiments 
at  the  suggestion  of  Mr.  Bolton  Hall,  who  is  a  man  of  a  great  deal  of  practical 
knowledge  and  experience.  Following  his  idea,  we  selected  fifty  little  garden 
plots,  had  them  plowed  and  harrowed,  and  then  turned  them  over  to  these 
patients  for  cultivation.  Our  object  was  to  teach  these  people  the  pleasures 
of  an  agricultural  life  and  the  feasibility  of  making  a  living  out  of  the  soil.  Of 
all  the  problems  we  have  had  to  contend  with,  this  was  the  hardest.  The 
Russian  Jew,  no  matter  how  low  his  social  status  may  be,  still  looks  down  upon 
the  peasant,  and  the  moment  we  tried  to  induce  these  patients  to  use  the  spade 
or  hoe,  or  to  weed  their  garden  plots,  they  began  to  complain  of  all  sorts  of 
pains  and  aches,  and  to  tell  us  that  it  made  them  feverish.  This  was  at  the 
beginning.  A  much  better  spirit  prevails  now,  especially  on  the  part  of  the 
younger  element. 

I  would  like  to  have  Dr.  Walsh  tell  us,  in  closing  the  discussion,  what  indi- 
cations he  regards  as  sufficient  to  excuse  a  patient  from  work.  We  should  ex- 
pect a  slight  rise  of  temperature  in  some  of  these  cases,  from  the  fact  that  they 
are  working  unused  muscles  and  that  many  of  them  are  neurotic.     It  would 
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be  necessary,  it  seems  to  me,  to  have  a  physician  on  the  ground  alH^e  time  and 
to  take  the  temperature  of  the  patients  at  frequent  intervals.  Th  s,  U  seems 
Z  me^  should  be  taken  by  the  mouth,  as  the  rectal  temperature  ts  very  un- 

Tpliible  during  or  following  exercise. 

DW  C.White,  Pittsburgh:  I  think  we  have  an  erroneous  concep  >on 

of  workas'an  immediate  and  therapeutic  agent.  It  '=  -■*-•  ^J  «; ',"^ten 
culosis  Wliile  work  is  not  a  factor  in  the  treatment  of  tuberculosis,  it  has  been 
pr  V  dth^Ttuberculous  individuals  can  work  and  get  well  -^P;^-  ;-^^^ 
Until  we  learn  to  treat  tuberculosis  in  each  ,nd.v,dual  -  '-f "' [  ^f  ^^^ 
seriously  as  we  treat  typhoid  fever  and  pneumoma,  we  -"  "' J^^  f  ^^^ 
results  No  one  general  plan  of  treatment  is  adaptable  to  all  patients.  Ihe 
Snd  of  work  that  one  patient  is  fitted  for  may  be  unsuitable  for  anoth  r. 
We  must  group  our  patients  as  to  their  ability  for  amount  and  kind  of  work, 
and  this  must  be  done  systematically. 

On  the  other  hand,  the  question  of  work  as  an  economic  i-'^'°y^ ^^Z 
imoortant  one  A  patient  who  has  the  ability  to  work  owes  a  certain  duty  to 
Se  anT  i,  is  t^e  duty  of  the  institution  where  he  is  taken  care  of  to  re- 
cover f^om  that  patient  the  work  that  he  is  able  to  do.  I  have  yet  to  see  a 
rrculous  patient  whose  improvement  could  be  ascribed  direcUy  to  muscu^r 
work-  on  the  other  hand,  I  have  seen  many  cases  where  ,t  has  done  harm 
The  muscular  movements  of  the  chest  and  body  are  apt  to  render  more  ac  ive 
Tose  lesions  that  have  already  healed  in  part,  owing  to  the  lungs  being  tied 
to  the  chest  wall  by  pleural  adhesions. 

Dr  Charles  L.  Minor,  AsheviUe:  I  agree  with  Dr.  White  that  work 
is  not  ;  therapeutic  factor  in  the  treatment  of  tuberculosis,  though  exercise  is 
burour  aim  should  be  to  get  the  patient  by  graduated  exercise  back  -nto  such 
a  cond  tion  that  he  may  again  be  able  to  work.  This  can  only  be  a  com- 
pl  shed  gradually.  The  periods  of  exercise  at  first  should  be  very  brief,  and 
!adually  lengthened,  the  increase  being  made  by  the  watch  each  day  the 
p^ys^  I  in  his  advice  being  guided  by  the  patient's  pulse  and  temperatt.. 
These  patients  however,  must  become  accustomed  to  some  exercise  and  work 
before  they  ar^  sent  back  to  their  ordinary  surroundings,  if  we  do  not  wish 

*^ZhX's:GoS,  LaUeKushaqua,  N.  Y. :  I  wotild  Uke  to  refer  to 
the  statement  of  Dr.  Patterson  that  the  temperature  in  females  is  more  easily 
aL  d  hTn  that  of  males,  and  that  in  the  former  a  slight  elevation  of  tempera- 
mre  maj'be  practically  disregarded,  and  I  would  like  to  mquire  if  any  of  the 
.pnflemen  oresent  have  observed  this  phenomenon. 
'    Dr  JohnH.  Lowman,  Cleveland  :  Referring  to  the  statement  made  by 
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Dr.  Goodall  regarding  the  temperature  in  females,  I  recall  one  case  of  a  woman 
who  had  a  slight  elevation  of  temperature  for  three  years,  for  which  I  was  un- 
able to  discover  a  cause.  I  sent  her  to  Baltimore,  where  she  saw  Dr.  Osier, 
and  he  subsequently  informed  me  that  he  laid  no  stress  on  such  temperature 
elevations  in  females. 

In  a  conversation  I  had  with  Dettweiler  shortly  before  his  death  he  em- 
phasized the  importance  of  carefully  supervising  your  patient's  exercise  and 
work.  Otherwise,  he  said,  you  might  lose  in  five  minutes  an  advance  that  had 
taken  six  months  to  gain. 

Dr.  Joseph  Walsh,  Philadelphia :  In  reply  to  Dr.  Rosenberg's  question 
I  would  say  that  the  temperature  in  these  cases  was  always  taken  by  the  mouth, 
and  that  a  rise  of  a  degree  or  a  degree  and  a  half  above  what  it  was  when  the 
patient  went  to  work  was  regarded  as  an  indication  for  cessation  of  work. 

Dr.  Frederick  L.  Hills,  Rutland,  Mass. :  The  temperature  in  our  cases 
was  always  taken  by  mouth.  It  was  taken  every  half  hour,  at  least,  and  work 
was  discontinued  when  the  temperature  reached  99.5°. 


CLINICAL  DIAGNOSIS  OF  PULMONARY 
TUBERCULOSIS 

By  James  Alexander  Miller,  M.D. 

New  York 


So  much  has  been  written  lately  concerning  the  early  diagnosis  of  pulmonary 
tuberculosis  that  it  seemed  almost  superfluous  to  attempt  again  to  treat  this 
somewhat  hackneyed  subject.  In  a  symposium  on  diagnosis  of  this  kind, 
however,  clinical  diagnosis  must  of  necessity  have  its  place.  I  shall  therefore 
attempt  to  discuss  this  subject  from  a  practical  point  of  view,  with  the  idea 
continually  in  mind  of  the  application  of  rational  and  generally  accepted 
methods  which  are  well  within  the  range  of  usefulness  of  any  general  practi- 
tioner. 

It  has  seemed  to  me  that  by  the  multiplicity  of  details  and  ultra -refinement 
of  method  we  are  in  danger  of  giving  the  impression  that  early  diagnosis  in 
pulmonary  tuberculosis  belongs  to  the  specialists.  As  a  matter  of  fact,  such 
diagnosis  is  no  mystery,  revealed  only  to  the  few  initiated,  but  is  rather  the  sure 
reward  of  eternal  suspicion  and  uniform  habits  of  carefulness  on  the  part  of  the 
family  practitioner,  to  whom  these  cases  at  first  apply  for  diagnosis.  In  a 
comparatively  few  cases  true  diagnostic  genius  or  exceptionally  varied  expe- 
rience may  be  necessary,  but  it  is  not  for  failure  to  correctly  diagnose  these 
proportionally  few  cases  that  the  medical  profession  as  a  whole  now  stands  on 
the  defensive,  widely  accused  of  inefficiency  in  the  early  diagnosis  of  tuber- 
culosis by  an  aroused  and  enlightened  public. 

It  will  therefore  be  my  purpose  simply  to  describe  the  basis  for  diagnosis 
which  I  have  myself  found  practically  useful,  and  will  omit  any  effort  to  present 
anything  new  or  to  describe  unnecessary  details,  which  are  often  more  con- 
fusing than  helpful. 

First  in  logical  sequence,  as  well  perhaps  as  in  importance,  is  the  history. 
Too  much  care  cannot  be  taken  to  make  this  complete  and  detailed.  Of  especial 
importance  is  the  establishment  of  a  definite  exposure  to  infection,  particu- 
larly if  that  exposure  has  been  intimate  or  prolonged.    This  is  most  commonly 
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a  question  of  close  contact  with  the  disease  either  in  the  home  or  at  the  place  of 
work. 

The  history  of  previous  diseases  is  often  also  prolific  of  information  when 
carefully  analyzed,  and  many  are  the  cases  of  grippe,  pneumonia,  pleurisy,  and 
malaria  which  plainly  spell  tuberculosis  when  the  masquerade  of  names  is 
lifted  by  diligent  inquiry.  Past  history  of  enlarged  cervical  glands,  pleurisy 
with  effusion,  and  fistula  in  ano,  can  almost  always  be  assumed  to  have  been 
tuberculous.  An  appreciation  of  the  relapsing  nature  of  tuberculosis  often 
quickly  correlates  such  previous  histories,  with  the  intervening  period  of  good 
health  and  the  present  symptoms,  into  a  clear  clinical  picture. 

The  present  history  obtained  in  cases  of  incipient  tuberculosis  presents  a 
wide  variety  of  symptoms,  and  this  very  variety  is  largely  responsible  for  much 
faulty  diagnosis.  The  only  safeguard  for  a  general  practitioner  is  a  constant 
attitude  of  watchfulness  for  tuberculosis,  and  in  doubtful  cases  to  assume  that 
tuberculosis  is  present  until  the  contrary  can  be  definitely  proved. 

The  more  usual  methods  of  onset  are  :  (i)  The  catarrhal  or  influenzal,  in 
which  the  cough  is  the  principal  symptom;  (2)  the  malarial,  so  called,  in  which 
general  malaise,  loss  of  appetite,  slight  evening  temperature,  and  perhaps  mild 
digestive  disturbances  come  on  gradually,  with  or  without  cough;  (3)  hemopty- 
sis, which  should  always  be  considered  to  be  due  to  tuberculosis  unless  another 
definite  cause  can  be  demonstrated;  (4)  gastric  disturbances  obsciu-ing  other 
more  definite  symptoms  for  a  varying  period  of  time;  (5)  anemia  without 
apparent  cause,  especially  in  young  girls,  in  whom  the  frequency  of  chlorosis 
may  put  one  off  guard  in  regard  to  the  underlying  infection;  (6)  pleurisy 
with  effusion  is  not  an  infrequent  mode  of  onset  and  should  be  con- 
sidered tuberculous  unless  prolonged  observation  proves  the  contrary;  (7)  pain 
in  the  chest,  usually  dull  aching  in  character,  and  referred  to  the  shoulder- 
blade,  is  by  no  means  an  infrequent  first  symptom,  and  one  which  is  often 
disregarded. 

The  combination  of  any  two  of  these  symptoms  or  trains  of  symptoms 
should  usually  be  sufficient  to  establish  a  tentative  diagnosis,  whether  they 
present  themselves  in  a  continuous  story  of  gradual  impairment  of  general 
health,  or  whether,  as  is  most  common,  they  are  separated  by  intervals  of 
comparative  improvement.  Even  the  lack  of  definite  physical  signs  should  not 
allay  suspicion  in  such  cases,  and  a  habit  formed  of  requiring  prolonged 
supervision  and  periodical  examination  will  often  forestall  the  humiliation 
of  discovering  that  some  other  physician  has  been  consulted  to  make  the  later 
examination,  which  may  then  reveal  perfectly  obvious  physical  signs. 

Physical  examination  must,  however,  be  the  mainstay  of  our  diagnosis. 
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This  consists  of  two  main  divisions:  (i)  That  of  the  kings  for  the  determination 
of  the  lesion,  and  (2)  general  examination  and  observation  for  evidences  of 
toxemia. 

Proper  methods  are  essential  in  order  to  obtain  accurate  results,  and,  as 
most  important  of  these,  I  should  mention  the  removal  of  all  clothing  to  the 
waist  in  every  case;  a  quiet  room  with  the  patient  in  a  comfortable  sitting 
position  upon  a  stool;  examination  of  all  portions  of  the  chest;  painstaking 
instruction  to  the  patient  of  how  to  elicit  the  desired  signs,  especially 
the  cough  and  breath  sounds;  repeated  examinations  at  varying  times  of 
day,  especially  the  early  morning;  and,  finally,  courage  to  refuse  to  give  a 
positive  opinion  in  doubtful  cases  until  opportunity  has  been  given  for  sufi&- 
cieri>t  observation. 

In  the  examination  of  the  lungs  the  usual  methods  of  inspection,  palpation, 
percussion,  and  auscultation,  are  of  course  routine,  and  are  generally  in 
themselves  sufficient.  Of  these,  auscultation  is  by  far  the  most  important  and 
conclusive.  I  make  this  statement  without  intention  to  slight  the  necessity 
of  employing  the  other  methods,  but  in  my  experience  cases  in  which  one  can, 
be  absolutely  sure  of  a  lesion  in  the  absence  of  any  abnormal  signs  on  ausculta- 
tion are  very  few,  and  this  method  is  usually,  therefore,  the  court  of  last  and 
final  resort  in  suspicious  cases. 

Corroborative  evidence  obtained  by  the  other  methods  is,  of  course,  most 
helpful,  such  as  localized  retraction,  lagging  of  one  side,  restricted  movement 
at  the  apex  or  the  base,  variations  in  vocal  fremitus,  and  deviations  from 
normal  pulmonary  resonance.  Appreciation  of  the  sense  of  resistance  on 
percussion,  and  also  of  the  absolute  percussion  note,  as  recently  emphasized  by 
Waller,  are  important.  I  have,  however,  been  unable  to  use  with  much 
advantage  Kronig's  method  of  mapping  out  the  isthmus  of  resonance  at  the 
apex,  or  Pottenger's  sign  of  increased  rigidity  of  the  intercostal  muscles. 

On  auscultation  I  am  a  confirmed  believer  in  the  use  of  the  stethoscope 
applied  systematically  to  all  portions  of  the  chest.  The  unaided  ear  undoubt- 
edly can  better  appreciate  some  changes  in  breath  sounds,  but  cannot  compare 
with  the  stethoscope  for  adaptability  to  all  regions  and  for  the  detection  of 
rales.  Moreover,  the  routine  use  of  the  stethoscope  in  ordinary  hands  tends 
toward  thoroughness  in  examination,  and  that  of  the  unaided  ear,  in  my 
experience,  toward  carelessness. 

Certain  areas  of  the  chest  are,  of  course,  to  be  examined  with  especial  care. 
In  the  approximate  order  of  their  importance  they  are:  the  apices  above  the 
clavicle;  the  apices  posteriorly  in  the  supraspinous  fossae;  the  first  intercostal 
spaces,  particularly  the  inner  and  outer  extremities;  the  interscapular  region 
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just  below  the  level  of  the  fourth  dorsal  vertebra,  corresponding  to  the  apices 
of  the  lov^er  lobes;  the  area  along  the  vertical  border  of  the  scapula  when  the 
arm  is  thrown  well  forward  with  the  hand  on  the  opposite  shoulder,  this  area 
corresponding  to  the  septum  between  the  upper  and  the  lower  lobes;  an  area 
internal  to  the  angle  of  the  scapula  corresponding  to  the  lung  area  in  proximity 
to  the  bronchial  glands;  and,  finally,  in  children,  the  fifth  and  sixth  inter- 
costal spaces  just  outside  the  nipple  line. 

The  most  satisfactory  routine  procedure  for  auscultation  that  I  have  found 
is  the  use  of  a  short,  sharp  cough  alternating  with  a  short,  quick,  forced 
inspiration  which  is  quickly  expelled.  This  is  employed  without  any  previous 
deep  breathing  for  the  detection  of  respiratory  movement,  expansion,  etc.,  so 
that  evanescent  rales  may  not  escape  detection. 

Properly  executed,  this  method  may  be  employed  uninterruptedly  over  the 
entire  chest  without  fatigue  or  dizziness  on  the  part  of  the  patient,  or,  when 
desirable,  slight  intervals  of  rest  may  be  afforded,  during  which  the  voice  and 
whispered  sounds  may  be  determined. 

Three  separate  observations  can  be  simultaneously  made  by  this  method 
of  auscultation  : 

1.  The  character  of  the  breath  sounds.  These  may  be  normal,  diminished 
vesicular,  interrupted  or  wavy,  roughened  or  "granular,"  prolonged  high- 
pitched  respiratory  murmur,  or  changed  in  quality  to  a  bronchovesicular  or 
bronchial. 

2.  The  adventitious  sounds.  These  are  usually  fine,  slightly  moist  rales, 
heard  best  in  inspiration,  but  also  often  in  expiration,  and  intensified  by 
coughing.  They  may,  however,  be  fine  crepitant,  sibilant,  or  sonorous  rales, 
or  even  large  and  more  moist  sounds. 

3.  The  cough  sound.  This  sound  I  use  in  a  somewhat  different  way  from 
that  usually  described.  The  cough  itself,  consisting  as  it  does  of  an  intensified 
and  explosive  expiration,  has,  when  properly  regulated,  a  character  of  its  own, 
just  as  have  the  breath  or  voice  sounds.  This  cough  sound  may  show  the  same 
variations  as  have  already  been  described  as  taking  place  in  the  breath  sounds, 
and  these  variations  have  the  same  significance.  It  is,  however,  especially 
valuable  for  the  appreciation  of  interruptions  in  its  continuity,  either  by  fine 
rales  not  appreciable  by  any  other  method  or  at  any  other  time,  or  by  more 
minute  partial  interruptions  in  continuity,  which  are  not  distinct  rales,  but  are 
similar  to  the  same  change  in  breath  sounds  described  as  granular  or  roughened 
breathing.  This  sign  may  be  designated  "granular  or  roughened  cough  sound," 
and  indicates  an  early  stage  of  the  same  condition  which  later  in  its  further 
development  causes  distinct  rales. 
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Auscultation  is  further  valuable  in  determining  the  character  of  the 
spoken  and  whispered  voice  sounds;  the  latter  is  especially  important,  as 
changes  to  the  bronchovcsicular  denoting  slight  consolidation  are  appreciated 
by  the  whisper  more  delicately  and  accurately  than  by  either  the  voice  or 
breath  sounds. 

With  the  systematic  examination  of  all  portions  of  the  chest,  and  in  the  use 
of  the  cough  sound  and  whispered  voice,  in  addition  to  the  other  methods 
universally  employed,  there  are,  I  believe,  comparatively  few  certain  cases  of 
incipient  tuberculosis  in  which  auscultation  will  not  detect  the  lesion. 

The  rv-ray  examination  of  the  chest  is  also  valuable.  I  have  had  little 
experience  with  the  fluoroscope,  but  cannot  help  but  feel  that  determination 
of  shadows  and  retricted  diaphragmatic  movement  by  this  method  must  be 
considerably  influenced  by  the  personal  equation. 

The  :r-ray  photograph  can,  however,  yield  to  no  such  influence,  and  when 
taken  and  interpreted  by  an  expert  affords  a  beautiful  opportunity  for  careful 
study. 

The  satisfaction  experienced  upon  having  doubtful  and  inconclusive  signs 
corroborated  or  contradicted  by  this  definite  and  graphic  method  cannot  be 
overestimated.  I  have  been  fortunate  in  having  the  efficient  cooperation  of 
Dr.  Lewis  Gregory  Cole  in  a  considerable  number  of  cases  of  this  kind,  with 
very  satisfactory  results. 

Physical  examination  for  evidences  of  toxemia:  The  more  usual  evidences 
of  toxemia  are  anemia,  slight  dyspnea,  as  shown  by  increased  rate  of  respir- 
ation, rapidity  of  pulse,  slight  afternoon  temperature,  loss  of  weight,  and 
evidences  of  fatigue.  All  of  these  signs  and  symptoms  are  best  appreciated 
when  noted  over  a  period  of  several  days  under  varying  conditions,  especially 
after  exercise  and  at  varying  times  of  day.  The  temperature  and  pulse-rate 
are  very  unstable  in  early  tuberculosis,  and  usually  show  abnormal  variations 
upon  slight  provocation.  The  daily  range  of  temperature  is  often  abnor- 
mally great,  even  when  the  maximum  temperature  is  not  much,  if  any, 
above  normal.  This  period  of  observation,  affording  as  it  does  opportu- 
nity for  repeated  physical  examinations  of  the  chest,  is  in  many  cases 
absolutely  essential. 

The  diagnostic  value  of  evidences  of  toxemia  cannot  be  exaggerated,  and 
when  associated  with  a  suspicious  history,  a  diagnosis  of  tuberculosis  can  often 
be  made  with  certainty  even  in  the  absence  of  corroborative  physical  signs. 
These,  however,  sooner  or  later,  usually  sooner,  appear  to  localize  the  focus  of 
disease. 

Accessory  Means  of  Diagnosis. — i.  Search  for  the  tubercle  bacilli:    The 
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sputum  is,  of  course,  the  most  important  for  investigation  for  bacilli,  and  in 
negative  cases  repeated  and  most  thorough  examination  is  necessary.  The 
fact  that  a  positive  result  is  conclusive  shovdd  not  obscure  the  further  fact  that 
a  negative  one  is  not  at  all  so,  and  that  bacilli  are  absent  from  the  sputum  in 
fully  65  per  cent,  of  all  incipient  cases. 

The  feces  and  urine  are  reported  to  often  contain  bacilli  in  early  cases, 
and  the  former  almost  invariably  in  advanced  cases.  The  value  of  these 
methods  has  probably  been  unduly  disregarded,  and  I  must  admit  that  per- 
sonally I  have  made  little  use  of  them. 

In  exudates,  especially  in  those  from  the  pleura  and  spinal  canal,  examin- 
ation for  bacilli  is  most  valuable  in  diagnosis,  especially  when  animal  inocu- 
lations are  also  made. 

Very  recently  the  examination  of  the  gastric  secretion  has  been  urged  by 
Hausmann  as  of  value,  because  containing  bacilli  frequently  when  they 
are  absent  from  the  sputum.  The  extended  application  of  this  method  is 
doubtful. 

The  blood  is  maintained  by  Rosenberger  to  contain  tubercle  bacilli, 
recognizable  in  smears,  in  a  large  percentage  of  incipient  cases.  This  obser- 
vation still  lacks  confirmation.  Certainly  all  of  these  suggestions  as  to  the 
ubiquity  of  the  tubercle  bacillus  in  the  various  tissues  or  secretions  of  the  body 
in  incipient  tuberculosis  are  rather  startling. 

2.  Blood  examination:  The  usual  routine  method  of  blood  examination 
reveals  little  of  value  in  early  tuberculosis.  Sometimes  there  is  slight  secondary 
anemia,  and  occasionally  an  increased  proportion  of  lymphocytes. 

The  opsonic  index  has  failed  to  aid  materially  in  diagnosis  in  the  pulmonary 
forms  of  tuberculosis.  The  faith  even  of  its  ardent  supporters  in  this  country, 
at  least,  appears  to  have  been  shaken. 

Ameth's  method  of  differentation  of  the  nuclei  of  the  neutrophiles  is  also  of 
little  value  in  diagnosis,  although  for  prognosis  it  may  be  helpful. 

3.  Examination  of  the  cellular  elements  of  serous  exudates  is  of  real  value 
because  of  the  high  percentage  of  lymphocytes  present  in  cases  of  tuberculous 
inflammation. 

4.  The  tuberculin  tests:  The  recent  use  of  the  local  tuberculin  tests  has 
served  to  widen  enormously  our  experience  with  this  agent  in  the  diagnosis  of 
tuberculosis. 

Not  yet,  however,  have  we  arrived  at  a  point  where  the  interpretation  of  the 
results  obtained  by  these  tests  can  be  said  to  be  upon  a  definite  scientific 
basis. 

The  hypodermic  test,  with  the  experience  of  years  behind  it,  must  still 
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up  to  the  present  be  regarded  as  the  standard  gage  in  tuberculin  diagnosis,  and 
there  can  be  no  doubt  of  its  great  value  when  small  doses,  up  to  5  or  6  mgs., 
are  employed. 

Of  the  local  tests,  the  conjunctival  is  now  very  generally  discarded,  and 
rightly  so.  The  Moro  or  percutaneous  test  is  also  not  in  general  use,  because 
of  the  more  satisfactory  and  definite  results  obtained  by  the  cutaneous  or  von 
Pirquet  reaction. 

This  latter  test  has  proved  to  be  of  extremely  great  value,  and  is  probably 
destined  to  replace  all  others,  including  the  hypodermic  test.  Further  expe- 
rience will  imdoubtedly  establish  its  limitations  more  certainly,  and  lead 
to  a  more  accurate  interpretation  of  the  varying  kinds  of  •  reaction  obtained 

by  it. 

At  the  present  time  it  would  seem  that  in  children  a  positive  reaction  is 
definite  evidence  of  tuberculosis,  which,  from  the  nature  of  the  case,  must  be 
more  certainly  a  recent  infection  the  younger  the  child  tested.  In  adults  a 
prompt  and  marked  reaction  is  also  presumptive  evidence  of  recent  and  active 
disease;  mild,  delayed,  and  sluggish  reactions,  however,  are  of  no  real  value  in 
diagnosis,  as  latent  and  healed  lesions  which  have  often  never  given  any 
clinical  evidence  will  thus  react. 

Negative  reactions  are  extremely  valuable,  and  can  be  considered  to 
exclude  tuberculosis  except  in  very  advanced  cases,  in  those  with  poor  general 
resistance,  or  in  the  acute  exanthemata.  These  exceptions  to  only  a  very  slight 
degree  impair  the  negative  value  of  this  test. 

Too  great  emphasis,  however,  cannot  be  placed  upon  the  fact  that  diagnosis 
of  what  we  may  term  clinical  tuberculosis  cannot  be  made  by  scratching  a 
patient's  arm;  that  we  do  not  yet  know  with  certainty  the  optimum  strength 
of  solution  to  be  used,  or  the  exact  interpretation  of  the  positive  reactions 
obtained,  and  that  such  reactions  must  only  be  considered  as  one  link  in  the 
chain  of  evidence,  to  be  used  or  disregarded  as  the  careful  study  of  other 
actors  in  the  diagnosis  may  determine. 

Our  consideration  of  diagnosis  up  to  this  point  has  had  to  do  entirely  with 
cases  where  the  question  is  of  the  presence  or  absence  of  definite  signs  or 
symptoms.  There  is  another  important  class  of  cases,  however,  where  the 
signs  and  symptoms  of  disease  are  very  evident,  but  which  present  difficulty 
from  the  standpoint  of  differential  diagnosis. 

The  most  common  conditions  included  here  are  influenzal  pulmonary 
lesions,  pneumonia,  syphilis  of  the  lung,  emphysema  and  chronic  bronchitis, 
pulmonary  signs  associated  with  mitral  disease,  and,  lastly,  signs  of  healed 
tuberculosis. 
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I  shall  not  attempt  at  this  time  to  discuss  these  problems  in  detail,  and  will 
only  refer  to  the  influenzal  lesions  and  those  of  healed  tuberculosis. 

Of  the  pulmonary  lesions  encountered  in  influenza,  the  most  perplexing 
from  our  present  point  of  view  are  those  which  present  signs  simulating  in  every 
particular  those  of  tuberculous  infiltration.  These  signs  are  usually  in  the 
lower  lobes,  and  over  a  considerable  area,  the  history  of  onset  is  usually  rather 
acute,  but  the  physical  signs,  the  cough  and  expectoration,  and  moderate 
impairment  of  the  general  health,  may  persist  for  many  weeks  after  the  acute 
symptoms  have  subsided.  The  facts  that,  though  the  sputum  is  abundant, 
tubercle  bacilli  are  absent,  and  influenza  bacilli  may  be  present,  that  the 
constitutional  disturbance  is  slight  as  compared  with  the  extent  of  the  lesion, 
and  that  the  lesions  are  in  the  lower  lobes,  are  helpful  points  in  differential 
diagnosis. 

I  have  seen  a  considerable  number  of  such  extensive  lesions  which  have 
entirely  cleared  up  after  a  few  weeks,  but  have  always  been  uneasy  in  mind 
until  they  have  done  so.  The  treatment  suitable  for  tuberculosis  should  be 
instituted  in  any  event,  while  these  cases  are  under  observation. 

In  regard  to  healed  tuberculous  lesions  of  the  lungs,  the  problems  presented 
arise  either  from  their  discovery  in  the  course  of  a  routine  physical  examination, 
or,  as  has  of  late  been  most  common,  because  of  a  positive  reaction  to  one  of  the 
tuberculin  tests. 

There  can  be  no  doubt  that  much  unnecessary  anxiety  of  mind  has  been 
caused  in  this  way  during  the  past  year  to  both  patients  and  their  physicians. 
It  is  not  an  easy  matter  to  allay  such  anxieties,  or  to  prove  them  groundless, 
and,  moreover,  it  is  neither  popular  nor  a  wise  procedure  to  attempt  to  restrain 
the  growing  tendency  to  make  thorough  physical  examinations,  or  to  discourage 
a  willingness  to  suspect  tuberculosis.  It  is  nevertheless  true  that  not  a  few 
persons  are  at  the  present  time  branded  umiecessarily  with  a  diagnosis  of 
active  tuberculosis,  and  the  injustice  which  this  entails  is  considerable. 

The  relief  from  this  situation  will  probably  come  from  the  more  accurate 
future  interpretation  of  tuberculin  reactions,  and  from  a  wider  appreciation  by 
physicians  of  the  possibility  of  the  persistence  of  certain  physical  signs  for 
years  after  the  lung  lesions  have  healed. 

In  summarizing  the  subject  of  the  clinical  diagnosis  of  pulmonary  tuber- 
culosis I  should  place  especial  emphasis  upon  the  following  points: 

1.  The  attitude  of  every  physician  toward  tuberculosis  should  be  that  of 
constant  suspicion. 

2.  The  history  of  intimate  exposure  to  infection  and  a  detailed  inquiry 
into  previous  illnesses  are  of  the  greatest  importance. 


JAMES   ALEXANDER  MILLER,   M.D.  203 

3.  A  properly  conducted  physical  examination  is  the  corner-stone  of  the 
diagnosis,  but  physical  signs  of  tuberculous  toxemia  are  quite  as  important  as 
are  the  signs  in  the  lungs. 

4.  Prolonged  observation  and  repeated  examinations  are  often  essential. 

5.  Failure  to  find  the  tubercle  bacilli  in  the  sputum  and  other  secretions  is 
evidence  of  comparatively  little  value. 

6.  The  tuberculin  tests  are  valuable  in  connection  with  the  clinical  manifes- 
tations, but  their  exact  significance  is  not  yet  absolutely  determined. 

7.  In  general,  the  diagnosis  is  based  upon  no  one  symptom,  sign,  test  or 
method,  but  upon  a  careful  correlation  of  all  the  evidence  into  a  rational 
clinical  picture. 


THE  LABORATORY  METHODS  OF  DIAGNOSIS  IN 
TUBERCULOSIS 

By  Randle  C.  Rosenberger,  M.D. 

Philadelphia 


The  time  allotted  for  the  description  of  the  various  laboratory  methods 
advised  for  the  diagnosis  of  tuberculosis  is  entirely  too  short  except  for  the 
mention  of  each  of  the  most  widely  known  and  recent  researches. 

I  will  call  attention  to  the  salient  points  in  the  methods  and  forbear  to 
give  you  many  resumes  of  work  done  by  others,  but  dwell  principally  on  the 
points  that  seem  to  be  of  the  most  importance  to  all  concerned  in  the  subject 
of  tuberculosis. 

Serum  Diagnosis  in  Tuberculosis. — The  agglutination  of  tubercle  bacilli 
as  an  aid  in  the  diagnosis  of  tuberculosis  was  brought  forward  especially  by 
Arloing  and  Courmont.  According  to  Courmont,  in  dilutions  of  i  to  5  up  to 
I  to  15  the  reaction  was  complete  in  from  one  to  five  hours.  The  culture  he 
uses  is  generally  one  of  a  month  or  five  weeks'  growth,  kept  at  room 
temperature,  without  the  addition  of  a  a  antiseptic  and  not  sterilized. 

Regarding  the  specificity  of  this  reaction,  a  great  many  clinicians  and 
observers  have  found  that  the  reaction  has  been  noticed  in  other  diseases  than 
tuberculosis,  and  according  to  von  Ruck*  the  reaction  is  best  shown  in  cases 
of  tuberculosis  with  good  resistance,  while  in  the  rapidly  progressive  cases  the 
agglutinating  power  in  consequence  declines  or  is  entirely  lost.  In  49  cases 
cited  by  von  Ruck  the  reaction  was  not  demonstrable  in  dilution  above  i  to  5. 
Of  a  total  of  300  cases  examined,  231,  or  77  per  cent.,  agglutinated  in  dilutions 
of  I  to  10  or  higher,  and  in  all  of  them  the  diagnosis  was  either  sufficiently 
evident  or  could  be  determined  by  other  means. 

It  has  been  stated  by  a  great  many  observers  that  agglutination  reaction  is 
present  in  cases  of  enteric  fever,  and  Arloing  and  Courmont  claim  that  75  per 
cent,  of  cases  of  typhoid  fever  give  a  positive  agglutination  reaction  with  tuber- 
cle bacilli. 

It  has  also  been  put  forward  by  others  that  the  serum  of  apparently  healthy 
*  Von  Ruck:  Amer.  Jour.  Med.  Sci.,  April,  1909. 
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persons  gives  a  positive  agglutination  reaction  with  tubercle  bacilli,  and  that 
the  serum  of  new-born  children  is  generally  negative.  At  autopsy,  according 
to  Nagli,  all  persons  over  thirty  years  of  age  gave  evidence  of  tuberculous 
infection,  while  in  children  under  one  year  of  age  clear  evidence  of  tuberculous 
infection  was  not  found. 

Bearing  these  statistics  in  mind,  it  does  not  seem  surprising  that  at  one  time 
or  another  a  small,  active,  local  lesion  may  have  been  present  which  accounted 
for  the  reaction  in  the  so-called  healthy  person.  Regarding  the  occurrence  of 
the  reaction  in  cases  of  enteric  fever,  it  appears  to  me  that  the  furdier  history 
of  these  cases  should  be  studied  to  be  sure  that  the  cases  did  not  develop 
into  acute  miliary  tuberculosis  or  instances  of  typho-bacillose  described  by 
Landouzy. 

I  believe  that  a  positive  agglutination  reaction  should  be  looked  upon  as  an 
indication  of  an  early  tuberculous  infection  or  as  a  pre-visceral  infection. 

Opsonic  Method  of  Diagnosis.— The  average  opsonic  index  of  an  apparently 
healthy  individual  is,  according  to  Bulloch,  0.96;  it  is  given  by  Urwick  as 
1.006,  and  by  Lawson  and  Stewart  as  1.0. 

The  tuberculo-opsonic  index  of  the  average  healthy  individual  should  be 
between  0.8  and  1.2,  or  nearly  i.e. 

Wright,  when  experimenting  upon  localized  tuberculous  infections,  noticed 
a  general  lowering  of  the  opsonic  index  below  unity.  In  a  series  of  seventeen 
cases  exclusive  of  pulmonary  phthisis  he  found  variations  from  0.4  to  0.85, 
with  an  average  of  0.64.  Bulloch  also  investigated  the  indices  of  150  cases 
of  lupus,  some  of  extremely  long  standing,  and  found  an  average  of  0.75. 

Lawson  and  Stewart  made  between  2000  and  3000  observations  upon 
cases  of  phthisis  and  found  the  index  to  be  always  below  i.o,  and  sometimes  as 
low  as  0.5.      ' 

Urwick,  in  33  cases  of  pulmonary  tuberculosis  in  all  stages,  found  the  index 
below  1.0  in  some  cases,  as  high  as  2.6  in  others,  and  in  one  the  index  was  1.0. 

As  can  be  seen  by  these  very  few  references,  the  opsonic  index  varies  a 
great  deal  according  to  the  type  of  the  disease  under  observ-ation,  whether  it 
be  a  case  of  lupus  or  instances  of  pulmonary  involvement.  Then,  agam,  it  is 
noticed  that  the  index  is  changed  at  different  hours  of  the  day,  and  also  accord- 
ing to  whether  the  patient  be  bed-fast  or  able  to  get  about  and  take  some  light 

exercise. 

Another  variable  index  (though  the  normal  is  regarded  as  i.o)  is  the  one 
usually  noticed  in  diseases  of  the  eyeball,  in  which  cases  the  index  is  usually 
above  1.0,  as  1.3  and  1.5.  Allen  explains  this  on  the  ground  that  the  circula- 
tion of  the  eyeball  is  so  poor  and  the  infection  so  localized  that  the  very  minute 
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doses  of  toxin  are  absorbed  and  act  exactly  like  repeated  injections  of  small 
doses  of  tuberculin — so  small  that  the  protective  mechanism  of  the  body  is  not 
exhausted.  Allen  summarizes  the  indices  as  follows  in  pulmonary  phthisis: 
above  i.o  in  slight  early  cases;  variable  in  acute  cases;  below  i.o  in  chronic 
cases. 

It  is  obvious  that  in  the  matter  of  diagnosis  of  tuberculosis  no  reliance  can 
be  placed  upon  a  single  determination.  At  least  several  indices  should  be  ob- 
tained and  recorded,  and  these  at  different  hours  and  under  different  cir- 
cumstances and  environments. 

The  test  cannot  very  easily  be  carried  out  by  the  busy  practising  physician, 
but  in  institutions  with  well-equipped  laboratory  apparatus,  together  with 
painstaking  assistants,  the  indices  may  prove  of  interest  and  value. 

Tuberculin. — As  regards  the  results  obtained  by  the  use  of  tuberculin, 
observers  and  clinicians  are  again  at  variance  as  to  the  value  of  this  test.  At 
first  used  as  a  subcutaneous  reagent,  it  has  now  been  applied  cutaneously  and 
instilled  directly  into  the  conjunctiva.  Cutaneously  it  has  been  used  by  rub- 
bing the  tuberculin  mixed  with  lanolin,  and  also  by  first  scarifying  the  area 
and  applying  a  solution  of  tuberculin  to  this  area.  According  to  Wolff- 
Eisner,*  the  ophthalmic  reaction  of  Calmette  is  capable  of  determining  an 
active  form  of  the  disease,  while  the  subcutaneous  injection  of  tuberculin,  al- 
though a  positive  reaction  is  obtained  by  it,  indicates  the  presence  of  tubercu- 
losis, but  by  no  means  proves  that  the  disease  is  active.  The  ophthalmic  re- 
action is  positive  in  all  active  tuberculosis  save  in  advanced  cases. 

Another  statement  made  by  this  obsen^er  is  that  healthy  persons  are  said 
not  to  react  to  it.  Some  apparently  healthy  persons  react  and  have  been  shown 
later  to  have  been  tuberculous,  and,  further,  5  to  8  per  cent,  have  given  a  posi- 
tive reaction,  but  the  future  may  show  that  they  too  were  tuberculous.  Negative 
results  do  not  exclude  active  tuberculosis,  and  negative  reactions  in  obvious 
cases  of  tuberculosis  are  indications  of  a  grave  prognosis;  but  the  reverse  does 
not  hold  good.  Wolff-Eisner  recommends  that  the  tuberculin  should  not  be 
applied  to  an  eye  affected  with  tuberculosis,  or  to  repeat  the  test  in  the  same 
eye.  He  favors  a  i  to  2  per  cent,  solution  of  a  tuberculin  which  he  calls  "  Reute- 
Enoch."  Baldwinf  recommends  0.3  to  0.5  per  cent,  solution  of  tuberculin  in 
salt  solution  instead  of  the  10  per  cent,  solution  recommended  by  Calmette. 
He  claims  that  the  conjunctival  test  performed  with  weak  solutions  by  single 
instillations  has  some  value  in  confirming  the  presence  of  tuberculosis  in  the 
early  stages,  but  is  of  little  value  when  the  symptoms  of  tuberculosis  are  only 

*WoIfT-Eisner:  Munch,  med.  Woch.,  Nov.  10,  1908. 
t Baldwin:  Jour.  Am.  Med.  Assoc,  Feb.  20,  1909. 
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suspicious  and  unreliable  for  prognosis.  The  cutaneous  test  by  the  simul- 
taneous use  of  dilute  and  strong  tuberculins  offers  a  method  of  detecting  at 
once  or  excluding  tuberculosis  without  danger  or  inconvenience.  In  no  case 
should  the  ophthalmic  test  be  applied  unless  the  eye  be  first  examined  by  a 
competent  ophthalmologist. 

Personally  it  seems  that  the  best  results  to  be  obtained  by  the  use  of  tuber- 
culin can  be  brought  about  by  the  subcutaneous  use  of  the  product.  The  skin 
of  patients  will  react  to  different  irritants  in  divers  ways,  and  it  does  not  appear 
to  be  of  very  great  use  in  performing  the  cutaneous  orophthalmo-toxic  reaction, 
when  systemic  phenomena  so  positively  follow  the  subcutaneous  inoculation 
of  tuberculin. 

Study  of  the  Polynuclear  Leukocytes. — Some  observers  lay  stress  and  im- 
portance upon  an  examination  of  the  blood,  as  regards  the  character  of  the 
leukocytes.  Especially  notable  in  this  respect  are  the  studies  of  Arneth,  who 
claims  that  in  healthy  subjects  the  one-nucleus  cells  of  the  polynuclear  type 
average  15  per  cent.,  the  tu'O-nuclei  35  per  cent.,  the  three-nuclei  42  per  cent., 
the  four-nuclei  17  per  cent.,  five-nuclei  2  per  cent.  In  the  tuberculous  subject 
the  number  of  cells  with  fewer  nuclei  are  notably  increased  in  percentage. 

Durel,*  in  an  article  upon  the  relative  value  of  the  polynuclear  neutrophile 
in  the  diagnosis  and  prognosis  of  tuberculosis,  follows  the  classification  of  these 
cells  by  Arneth.  He  claims  that  a  blood-picture  presenting  a  constant  increase 
in  the  relative  percentage  in  the  neutrophiles  belonging  to  the  first  and  second 
group  of  Arneth's  classification  indicates  the  presence  of  a  tuberculous  condi- 
tion. (The  first  group  comprises  cells  with  one  nucleus  and  subdivided  into 
myelocytes,  while  the  second  group  takes  in  cells  with  two  nuclei,  and  three 
subdivisions:  (a)  cells  with  two  round  nuclei;  {h)  cells  with  two  loop-Uke 
nuclei;  and  (c)  cells  with  one  round  and  loop-like  nucleus.)  Durel  has 
reported  forty  cases.  The  increase  in  the  one-nucleus  and  two-nuclei  cells 
was  very  marked,  and  seemingly  of  greater  value  was  the  fact  that  as  the  disease 
progressed  for  the  worse  the  relative  percentage  of  the  one-nucleus  and  two- 
nuclei  cells  also  seemed  to  increase,  and  this  always  w^ith  symptoms  showing  a 
rapid  progress  of  the  disease.  When  the  patient's  improvement  was.  noticeable, 
he  stood  an  increase  of  tuberculin  without  any  sign  of  reaction,  and  the  blood 
showed  a  larger  percentage  of  cells  with  three,  four,  and  five  nuclei  than  of  the 
one-nucleus  type. 

He  sets  forth  that  in  a  blood-picture  shifting  from  abnormal  to  normal  after 
the  administration  of  tuberculin  we  will  have  a  valuable  guide  for  the  adminis- 
tration of  this  remedy. 

*  Durel:  New  Orleans  Med.  and  Surg.  Jour.,  April,  1909,  p.  801. 
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A  test  probably  less  known  than  any  of  the  preceding  is  that  of  Yamanauchi. 
Yamanauchi*  obtains  two  or  three  cubic  centimeters  of  blood-serum  or  blister- 
serum  from  an  individual  suspected  of  having  tuberculosis  and  injects  it  into 
a  rabbit.  A  few  days  later  he  injects  tuberculin  into  the  animal.  If  the  serum 
was  from  a  tuberculous  subject,  the  rabbit  experiences  a  severe  and  even  fatal 
reaction.  If  the  original  subject  was  not  tuberculous,  there  is  no  reaction  in 
the  rabbit. 

I  have  had  no  personal  experience  with  this  method,  so  will  simply  mention 
it  as  a  procedure  recommended  in  the  diagnosis  of  the  disease. 

The  method  of  Bloch,  which  consists  in  pinching  the  inguinal  glands  of 
guinea-pigs  and  then  inoculating  into  the  neighboring  skin  the  sediment  of 
urine  or  other  material  containing  a  very  few  tubercle  baciUi,  has  recently 
been  worked  out  by  G.  Joannovics  and  G.  Kapsammer.f  After  nine  or  ten 
days  the  inguinal  glands  show  considerable  swelling,  and  smear  preparations 
as  well  as  sections  show  numerous  tubercle  bacilli.  They  found  that  by  this 
method  it  was  possible  to  diagnose  doubtful  cases  of  tuberculosis  by  animal 
experiment  within  fourteen  days. 

Examination  of  Excretions. — In  acute  miliary  tuberculosis,  especially 
where  the  train  of  symptoms  is  very  similar  to  those  noticed  in  typhoid  con- 
ditions, an  early  diagnosis  is  to  be  desired.  To  this  end  examination  of  the 
urine,  though  a  method  not  followed  in  routine,  will  generally  reveal  the  pres- 
ence of  tubercle  baciUi.  A  sediment  from  a  twenty-four  hours'  specimen  is 
recommended,  and  after  being  centrifugalized  and  washed  with  water  several 
times  is  stained  in  the  ordinary  way  for  tubercle  bacilli.  Or,  examination  of 
the  feces  for  the  presence  of  the  tubercle  bacillus  gives  us  ready  means  for  the 
diagnosis. 

In  other  tuberculous  infections  (not  necessarily  involving  the  intestinal 
canal  in  an  ulcerative  process)  the  finding  of  the  tubercle  bacillus  is  a  positive 
method  of  diagnosis.  In  over  1200  examinations  of  the  stools  for  the  detection 
of  the  tubercle  bacillus  this  organism  was  demonstrable  in  about  21  per  cent, 
of  all  cases,  and  the  subsequent  history  of  the  case  or  the  autopsy  proved  that 
the  diagnosis  was  correct.  A  great  many  clinicians  claim  that  the  tubercle 
bacillus  is  swallowed,  and  thus  finds  its  way  into  the  feces,  but  this  does  not 
occur  in  cases  of  glandular  tuberculosis,  in  tuberculous  disease  of  bone  or  the 
genito-urinary  tract.  In  these  infections  there  is  no  chance  for  the  organisms 
to  get  into  the  intestinal  canal  by  swallowing  the  sputum,  especially  where  no 
disease  of  the  lungs  exists. 

*  Yamanauchi :  Wien.  klin.  Woch.,  Nov.  19,  1908. 
tjoannovics  and  Kapsammer:  Berl.  klin.  Woch.,  Nov.  11,  1907. 
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The  handling  of  feces  is  repellant  to  most  workers,  but  the  examination 
should  not  be  overlooked,  as  it  is  a  most  valuable  method  of  diagnosis  in  ob- 
scure cases.  When  the  spread  of  feces  is  stained  by  carbol-fuchsin  and  then 
allowed  to  remain  in  Pappenheim's  solution  for  twenty  minutes  or  longer,  or 
even  after  this  immersion  wash  the  preparation  with  sweet  spirit  of  niter,  there 
need  be  no  danger  whatever  of  mistaking  any  other  organism  for  the  tubercle 
bacillus.  There  is  no  one  sufficiently  trained  in  bacteriology  who  would  mis- 
take spores  of  organisms  for  tubercle  bacilH,  and  as  these  are  the  only  other 
bodies  staining  red,  besides  possibly  a  few  vegetable  cells  or  crystals,  no  mis- 
take in  diagnosis  should  be  made. 

Examination  of  the  sputum  by  ordinary  routine  technic  is,  of  course,  a 
very  practicable  method  for  the  identification  of  the  tubercle  bacillus,  and  where 
the  organisms  are  few  or  seemingly  impossible  to  demonstrate,  treating  the 
specimen  with  caustic  soda  or  some  other  emulsifying  agent  may  be  resorted 
to  before  staining. 

It  has  been  my  experience,  however,  that  if  a  person  uses  thorough  technic 
and  searches  the  specimen  conscientiously,  he  can  demonstrate  tubercle 
bacilli  without  any  extraordinary  preliminary  treatment. 

In  the  examination  of  serous  fluids,  pleural,  peritoneal,  or  from  the  joints, 
the  method  of  inoscopy  suggested  by  Jousset  is  to  be  recommended,  though 
sometimes  a  very  prolonged  search  is  necessary  to  demonstrate  few  tubercle 
bacilli. 

^Vhen  a  spinal  fluid  is  submitted  for  examination  and  the  specimen  is  per- 
fectly clear,  it  should  be  set  aside  in  the  ice-chest  for  twenty- four  hours,  when 
there  generally  develops  a  delicate  cobweb  coagulum  which  is  almost  diagnostic 
in  itself. 

In  a  cytological  study  of  fluids  from  tuberculous  patients,  although  the 
majority  show  an  increase  in  the  mononuclear  cells,  there  are  others  in  which 
the  polymorphonuclears  predominate. 

Examination  of  Blood  for  Tubercle  Bacilli. — The  demonstration  of  tubercle 
bacilli  in  the  circulating  blood  in  tuberculosis  has,  I  believe,  been  successful  by 
several  observers  by  cultural  methods.  Spreads  made  from  the  heart's  blood 
at  autopsy  or  from  a  pulmonary  hemorrhage  have  also  shown  tubercle  bacilli. 
At  the  present  time  the  diagnosis  of  tuberculosis  in  its  incipiency  can  be  made 
by  the  detection  of  tubercle  bacilli  in  spreads  of  the  blood. 

The  blood,  usually  5  c.c,  is  obtained  from  a  vein  of  the  arm  and  imme- 
diately mixed  with  5  c.c.  of  a  2  per  cent,  solution  of  neutral  sodium  citrate  in 
normal  salt  solution,  thus  preventing  clotting  of  the  blood. 

After  sedimentation  by  tlie  centrifuge  or  by  allowing  to  stand  in  the  re- 
14 
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frigerator  for  twenty-four  hoiirs  a  quantity  of  the  sediment  is  smeared  on  a 
clean  new  slide,  dried  at  ordinary  room  temperature  or  on  a  copper  plate  by 
moderate  heat,  placed  in  distilled  water  until  thoroughly  laked,  dried,  fixed  and 
stained  as  for  sputum  or  any  other  material  suspected  of  containing  tubercle 
bacilli.  After  careful  searching,  and  sometimes  in  a  very  few  minutes,  tu- 
bercle bacilli  can  be  demonstrated  in  every  case.  Sometimes  isolated  or- 
ganisms only  are  found,  but  in  other  cases  there  are  groups  of  six  to  eight  or 
more,  especially  in  incipient  cases  or  in  acute  mihary  tuberculosis. 

Various  technics  have  been  followed  in  the  staining  of  these  spreads,  al- 
ways, of  course,  using  carbol-fuchsin  as  the  preliminary  staining  reagent. 
Decolorization  has  been  facihtated  by  Pappenheim's  solution  with  twenty  to 
sixty  minutes'  exposure;  Pappenheim's  followed  by  sweet  spirits  of  niter; 
sweet  spirits  of  niter  alone  or  in  combination  with  malachite-green;  or  with 
25  per  cent,  sulphuric  acid  in  absolute  alcohol  up  to  two  hours,  and  finally  10 
per  cent,  nitric  acid  in  95  per  cent,  alcohol. 

In  some  preparations  a  few  bacilli  could  be  observ-ed  which  were  non-acid- 
fast  or  acid-semi-fast  (Piffard).  In  an  incipient  type  or  in  a  fully  developed 
case  of  the  disease  bacilli  tj'pical  in  morphology  could  always  be  made  out, 
while  in  some  in  whom  tuberculosis  was  not  suspected  many  bizarre  forms  of  the 
acid-fast  organisms  were  encountered.  These  latter  forms  were  equally  as 
acid-fast  as  true  tubercle  baciUi,  and  I  believe  represent  involution  or  degener- 
ated types  of  true  tubercle  bacilU. 

That  the  deduction  is  correct  in  regard  to  these  being  forms  of  tubercle 
bacilli  appears  to  me  to  be  strengthened  by  the  fact  that  I  have  found  both  these 
types  in  milk  from  a  tuberculous  moiher.  Further,  in  guinea-pigs  inoculated 
with  the  sediment  of  the  citrated  blood,  in  two  months'  time  I  have  been  able 
to  demonstrate  the  same  large,  bizarre  t}T)e  of  bacillus,  together  with  so-called 
typical  tubercle  bacilU.  Only  7  out  of  36  animals  showed  gross  lesions  of 
tuberculosis,  indicating  that  the  organism  present  in  the  blood  is  a  very 
much  attenuated  form  of  tubercle  bacillus. 

Following  my  original  technic,  I  have  been  successful  in  finding  tubercle 
baciUi  in  every  one  of  300  cases  of  tuberculosis.  In  a  number  of  cases  tubercle 
bacilli  were  found  in  the  blood  where  a  positive  reaction  with  tuberculin  was 
present,  and  in  others  where  a  negative  reaction  was  obtained.  Examination 
of  the  feces,  sputum,  and  urine  in  many  cases  corroborated  the  diagnosis. 

In  examining  the  blood  of  patients  suffering  from  other  diseases  than 
tuberculosis  I  have  found  the  tubercle  bacillus  in  only  a  very  small  number — 6 
out  of  113.  The  findings  were  further  and  finally  substantiated  by  the  sub- 
sequent history  of  the  case  and  at  post  mortem. 
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DISCUSSION  ON  PAPERS  BY  DR.  MILLER  AND  DR. 
ROSENBERGER 
Dr.  Leopold  Rosenberg,  Bedford  Station,  N.  Y. :  With  regard  to 
inoculating  guinea-pigs,  all  place  great  dependence  upon  this  method,  even 
though  it  takes  some  time.  In  my  personal  experience  I  have  had  three  doubt- 
ful cases  in  which  the  physical  examination,  as  well  as  an  examination  of  the  spu- 
tum, was  negative;  the  sputum  was  negative  after  about  twenty  careful  ex- 
aminations in  all  these  tliree  cases.  Yet  inoculation  of  guinea-pigs  showed  that 
there  were  disseminated  foci  of  tuberculosis  present,  and  the  smears  showed  the 
tubercle  bacilli.  So  that  at  the  Montefiore  Home  we  depend  upon  this  method 
although  it  is  a  time-consuming  operation. 

I  wish  to  say,  in  regard  to  Dr.  Rosenberger's  method,  that  we  have  not 
tried  it  for  diagnostic  purposes,  but  because  of  the  interest  that  is  attached  to 
any  new  method.  We  did  not  select  doubtful  cases,  but  those  cases  that  pre- 
sented not  only  the  physical  evidences  of  the  disease  but  bacilli  in  the  sputum 
as  well.  At  the  present  time  we  have  only  reached  the  tenth  examination.  In 
the  seventh  examination  we  got  undoubted  tubercle  bacilli  in  the  smears,  not 
in  clumps,  but  in  the  ordinary  picture  presented  by  the  ordinary  smears. 
Inoculation  in  a  pig,  however,  failed  to  show  any  evidence  of  tuberculo- 
sis, macroscopically  or  in  the  smears  or  blood.  This  case  was  moderately  ad- 
vanced and  there  was  a  fair  number  of  bacilli  in  the  sputum.  We  purpose  to 
continue  the  examinations  and  report  upon  them  later.  We  do  not  resort 
to  the  method  for  the  purpose  of  making  a  diagnosis,  but  to  discover  what  the 
possibilities  of  the  new  procedure  of  Dr.  Rosenberger  are.  Dr.  Rosenberger's 
method  has  been  followed  exactly,  and,  to  be  fair  to  the  doctor,  we  took  cases 
that  were  undoubtedly  tuberculous.  So  far  we  are  inclined  to  be  somewhat 
skeptical  regarding  the  method. 

Dr.  Charles  L.  Minor,  Asheville  :  There  seems  to  be  such  a  lively  in- 
terest these  days  in  laboratory  methods  of  diagnosis  that  the  profession  are 
being  led  to  neglect  the  use  of  those  older  clinical  methods  outlined  by  Dr. 
Miller.  I  fully  agree  with  Dr.  Miller  that  the  diagnosis  of  pulmonary  tuber- 
culosis, except  in  exceptional  cases,  can  be  made  by  any  physician  if  he  is  will- 
ing to  take  the  time  and  care.  Failure  to  diagnose  this  disease  as  early  as  it 
should  be  is  not  always  because  of  any  want  of  ability  on  the  part  of  the  doctor, 
but  much  more  often  because  of  want  of  time  and  care,  as  we  who  work  es- 
pecially in  this  line  often  have  the  opportunity  to  realize.  What  the  pro- 
fession needs  is  more  thoroughness  in  the  carrying  out  of  regular  and  easily 
learned  methods  and  not  more  resort  to  the  laboratory.     I  fully  reaUze  the 
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value  of  laboratory  methods  and  use  them  constantly  in  my  work,  but  we  all,  I 
am  sure,  realize  that  the  majority  of  diagnoses  must  be  made  by  the  use  of 
physical  diagnostic  methods,  and  that  the  profession  cannot  afford  to  neglect 
them  for  newer  ones. 

I  am  glad  Dr.  Miller  laid  such  stress  on  the  importance  of  the  history,  for 
this  part  of  the  examination  is  usually  very  perfunctorily  gone  through  with, 
and  proves  of  little  use  in  making  the  diagnosis.  No  diagnosis  that  does  not 
consider  the  facts  yielded  by  a  properly  taken  history  is  complete,  and  a  fully 
worked  out  diagnosis  is  the  result  not  merely  of  a  consideration  of  the  physical 
findings,  but  of  the  symptoms  and  other  things  yielded  by  the  history. 

With  Dr.  Miller,  I  find  the  auscultatory  findings  the  most  valuable  in  the 
examination,  and  cannot  agree  with  those,  notably  Aufrecht,  in  Germany,  who 
claim  that  percussion  is  superior.  Too  many  men  use  only  auscultation  and 
percussion,  and  neglect  the  other  steps  of  a  physical  examination.  Inspection 
is  extremely  valuable,  and  can  never  be  neglected  safely;  mensuration  and 
palpation,  while  not  so  useful,  will,  when  considered  along  with  the  other 
findings,  often  add  something  to  the  facts  shown  by  the  other  steps,  and  it  is 
always  important  to  consider  all  of  them  before  drawing  our  conclusions. 

I  may  be  pardoned  here  for  mentioning  a  book  which,  while  now  old,  I 
consider  one  of  the  very  best  on  this  subject  ever  written,  and  which  is  nearly 
unknown  in  this  country;  I  refer  to  Grancher's  "Phthisis  Pulmonaire,  aus- 
cultation et  percussion,"  and  it  should  be  familiar  to  every  man  who  examines 
the  lungs. 

As  regards  the  use  of  the  :r-ray  in  diagnosis,  the  radiograph  can  be  of  very 
great  value,  but  demands  such  special  skill  that  only  the  .r-ray  specialist  is 
competent  to  properly  use  it,  but  in  doubtful  cases  it  can  give  invaluable  as- 
sistance. 

The  fluoroscope,  on  the  contrary,  is  not  nearly  as  complicated  to  use,  and 
can  be  mastered  by  the  general  practitioner.  It  gives  one  invaluable  topo- 
graphic information  about  the  case,  and  when  thoroughly  mastered  often  will 
assist  an  early  diagnosis;  and  if  it  is  used  systematically  on  all  cases,  so  that 
the  physician  acquires  the  necessary  skill,  it  becomes  a  very  valuable  instrument 
of  diagnosis. 

Dr.  Gerald  Bertram  Webb,  Colorado  Springs,  Colo.:  I  think  that  Dr. 
Miller's  paper  is  excellent  and  the  subject  always  interesting  and  important. 
I  would  like  to  emphasize  one  point  in  connection  with  the  use  of  the  x-ray  in 
early  diagnosis.  The  earhest  signs  of  pulmonary  tuberculosis  cannot  be 
detected  by  either  the  fluoroscope  or  an  ic-ray  negative.  These  signs,  however, 
are  revealed  through  the  stethoscope,  and  correspond  to  the  "respiration  rude" 
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of  Grancher.  I  think  the  :x;-ray  is  useful  in  reveahng  the  true  extent  of  recog- 
nized later  lesions,  but  that  one  should  not  fall  back  on  it  to  make  an  early 
diagnosis  of  pulmonary  tuberculosis,  any  more  than  on  the  tuberculin  tests. 

It  is  known  that  the  tuberculous  toxin  is  a  powerful  vasodilator,  conse- 
quently axillary  sweating  and  other  local  sweats  and  face  flushing  should  always 
be  viewed  with  suspicion. 

Regarding  Dr.  Rosenberger's  interesting  observations,  I  have  an  inkling 
that  he  may  be  right,  but  we  have  not  been  able  to  confirm  him.  In  working 
with  the  inoscopic  method  it  is  well  known  that  one  must  be  careful  not  to  use 
hot  carbol-fuchsin,  neither  must  one  decolorize  too  thoroughly;  and  I  hope 
Dr.  Rosenberger  will  tell  us  his  exact  methods  of  staining.  In  tuberculous 
rabbit's  blood  we  have  found  tubercle  bacilli  by  the  inoscopic  method  when  we 
have  failed  with  Rosenberger's. 

Dr.  Charles  0.  Probst,  Columbus,  Ohio :  I  am  incHned  to  believe  that 
the  bacteriological  examination  of  the  sputum  is  very  misleading  to  many 
physicians  who  pay  too  much  attention  to  negative  reports.  We  have  a 
laboratory  where  we  examine  many  specimens  of  sputum  every  month.  These 
specimens  are  sent  in  from  different  parts  of  the  State,  and  from  60  to  70  per 
cent,  of  them  are  reported  back  as  negative.  We  call  attention  to  the  fact  that 
a  negative  report  means  nothing,  and  that  a  second  or  third  examination  should 
be  made,  and  yet  it  is  surprising  how  few  physicians  come  back  for  a  second 
examination.  I  remember  one  case  in  particular:  an  old  physician  sent  a 
sample  of  sputum  for  examination,  which  proved  negative,  and  we  soon  re- 
ceived a  letter  from  him  in  which  he  expressed  gratification  at  the  report,  because 
the  specimen  was  from  his  own  daughter.  I  am  inclined  to  believe  that  these 
negative  reports  are  practically  worthless,  and  may  do  more  harm  than  good. 

Dr.  Henry  Famum  StoU,  Hartford,  Conn. :  I  am  particularly  interested 
in  Dr.  Rosenberger's  test.  At  the  Hartford  Hospital  we  used  his  method  in 
eight  cases,  with  negative  results  in  all.  We  very  carefully  used  the  sediment 
from  the  extreme  end  of  the  test-tube,  and  also  examined  the  material  gotten 
at  the  junction  of  the  serum  with  the  corpuscles.  But  we  got  negative  re- 
sults in  all  cases. 

With  regard  to  the  skin  test,  I  do  not  think  that  the  last  word  by  any  means 
has  been  said.  Why  is  it  that  the  lung  cases  do  not  seem  to  react  as  strongly 
as  cases  of  joint,  gland,  and  tendon-sheath  tuberculosis  ?  Glandular  tuber- 
culosis gives  almost  always  a  prompt,  strong  reaction,  and  in  cases  of  bone 
tuberculosis  we  usually  get  a  reaction  of  good  size. 

In  children  one  observes  larger  papules  than  in  adults.  I  have  been  par- 
ticularly interested  in  a  few  cases  which  presented  a  negative  reaction  to  the 
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bovine,  but  a  strong  reaction  to  the  human,  tubercuhn.  In  all  cases  the  reac- 
tion to  the  human  tuberculin  was  decidedly  stronger  than  to  the  bovine.  (The 
human  and  bovine  tuberculins  were  not  obtained  from  the  same  manufacturers, 
which  invalidates  this  observation  somewhat.) 

Dr.  A.  P.  Francine,  Philadelphia :  I  rise  because  I  feel  that  the  early 
diagnosis  of  pulmonary  tuberculosis  is  so  important  that  it  should  receive 
greater  attention  by  way  of  discussion  than  has  been  the  case  in  the  present 
instance,  in  view  of  Dr.  Rosenberger's  paper.  With  regard  to  the  latter,  I 
can  only  say  that  even  if  his  claims  should  not  be  substantiated  in  just  the  way 
he  puts  them,  as  seems  likely  to  be  the  case,  yet  he  has  done  a  great  service  to 
the  scientific  study  of  tuberculosis  in  drawing  the  attention  of  investigators  and 
clinicians  to  this  phase  of  the  etiology  and  pathology  of  the  disease. 

There  are  one  or  two  points  in  Dr.  Miller's  paper  about  which  I  should 
like  to  speak.  If  I  understand  him  rightly,  he  said  that  every  suspicious  case 
should  be  held  to  be  tuberculosis  until  proved  otherwise.  I  do  not  quite  agree 
with  this,  but  would  rather  say  that  every  suspicious  case  should  be  held  free 
from  infection  until  proved  tuberculous.  It  is  only  a  little  difference  in  the 
point  of  view,  and  does  not  mean  that  the  case  should  be  any  the  less  systematic- 
ally investigated.  But  I  feel  that  there  is  a  certain  tendency  for  physicians 
who  see  many  of  these  cases,  to  the  exclusion  of  other  general  medical  cases,  to 
become  a  little  too  enthusiastic  in  diagnosing  tuberculosis,  and  in  certain 
instances  to  diagnose  it  on  insufficient  grounds.  I  have  seen  this,  and  to  this 
extent  I  feel  that  there  is  some  justice  in  the  view  which  many  general  clinicians 
have  of  the  so-called  tuberculous  expert,  that  he  is  apt  to  err  in  this  direction. 

To  look  at  the  other  side  of  the  shield,  I  feel  that  certain  features  of  the 
general  practitioner's  life  and  work  should  be  taken  into  consideration  by  the 
tuberculous  expert  before  he  condemns  the  former  in  the  very  sweeping  way  he 
is  apt  to  do  for  overlooking  the  early  diagnosis  of  these  cases.  Such  omissions, 
of  course,  cannot  be  too  strongly  condemned,  because  in  many  instances  they 
are  due  to  carelessness  and  ignorance;  but  to  offset  this  it  should  be  remem- 
bered that  in  the  rush  of  a  busy  practice,  and  in  the  small  fees  which  the 
majority  of  these  physicians  make,  it  is  practically  impossible  in  many  in- 
stances for  them  to  take  the  time  to  study  the  case  adequately.  This  is  not 
offered  so  much  in  the  way  of  an  excuse,  as  of  an  explanation  of  the  situa- 
tion. It  is  easy  enough  for  the  men  engaged  in  this  special  work  to  give  an 
hour  to  the  study  of  a  single  case,  receiving,  as  they  do,  commensurate  fees; 
but  it  is  a  very  different  thing  with  the  man  who  receives  a  50-cent  or  a 
dollar  fee,  and  has  twenty  people  waiting  in  his  office. 

I  should  like  to  say  a  word  about  Roentgenology  in  the  diagnosis  of  tubercu- 
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losis.  I  have  used  it  a  great  deal  (through  Dr.  Charles  Lester  Leonard),  and 
found  it  of  the  greatest  assistance  in  studying  advanced  cases.  It  will  give 
you  a  geographical  chart  of  intrathoracic  relations  which  cannot  be  obtained 
so  convincingly  in  any  other  way.  For  purposes  of  early  diagnosis  it  is  also 
valuable,  not  that  it  will  at  present  show  infiltrations  of  the  lungs  before  they 
can  be  demonstrated  in  other  ways,  for  the  rays  will  pass  through  the  earlier 
infiltrations  and  leave  no  evidence  of  their  existence  in  many  instances.  But  it 
shows  the  presence  or  absence  of  enlargement  of  the  peribronchial  glands,  and 
as  such  enlargement  is  in  the  great  majority  of  cases  tuberculous,  it  offers  a 
very  significant  factor.  Further,  it  will,  in  some  instances,  give  one  a  good 
idea  of  the  existence  of  restriction  in  the  functional  capacity  of  one  lung  as 
contrasted  with  the  other.  This  may  be  inferred  to  exist  where  there  is  ele- 
vation of  the  diaphragm,  which  is  sometimes  seen  in  very  early  lesions.  To 
illustrate  the  value  of  Roentgenology,  I  will  refer  to  a  case  which  was  referred 
to  me  with  the  diagnosis  of  pulmonary  tuberculosis — a  lad  of  fourteen  with 
mitral  stenosis.  He  had  all  the  symptoms  of  tuberculosis,  including  anemia, 
loss  of  weight,  cough,  hemoptysis,  night-sweats;  and  physical  examination 
gave  evidence  of  passive  congestion  of  the  lungs,  with  very  suggestive  signs 
at  both  apices,  as  one  often  finds  in  these  cases.  The  skiagram,  which  was 
phenomenal  in  its  clearness,  showed  areas  of  passive  congestion  involving  prin- 
cipally the  middle  and  lower  portions  of  the  lungs.  The  apices  were  clear, 
and  from  the  symmetrical  distribution  of  the  shadows  and  their  character,  it 
was  at  once  evident  that  they  were  caused  by  congestion  and  not  by  tuberculous 
infiltration.  The  picture  was  so  convincing  that  the  boy  was  sent  to  the  medi- 
cal wards  of  the  University  Hospital,  where  his  condition  absolutely  cleared  up 
under  appropriate  cardiac  medication.  Subsequently  he  was  shown  to  be 
negative  to  tuberculin.  Finally,  I  want  to  compliment  Dr.  Miller  upon  the 
point  of  view  and  manner  in  which  he  has  presented  this  subject.  It  is  one 
of  the  most  practical  and  useful  papers  upon  this  subject  it  has  been  my  good 
fortune  to  hear. 

Dr.  James  Alexander  Miller,  New  York :  I  should  like  to  go  on  record 
as  agreeing  with  Dr.  Webb  as  to  the  failure  of  the  rc-ray  in  showing  the  par- 
ticular type  of  lesion  represented  by  the  physical  sign  of  "rude"  breathing. 
That,  however,  does  not  diminish  to  any  degree  the  importance  of  the  x-ray 
in  making  an  early  diagnosis  of  tuberculosis. 

WQiat  I  said  in  regard  to  suspicious  cases  of  tuberculosis  being  considered 
tuberculous  I  believe  is  very  important,  but  not  as  Dr.  Francine  understood  it; 
the  point  I  made  was  that  until  these  suspected  cases  were  proved  not  to  be 
tuberculous,  they  should  not  be  discharged.     Whether  we  treat  him  as  a  tuber- 
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culous  patient  or  as  one  suffering  from  some  other  condition  depends  upon 
the  attitude  of  the  patient  and  the  amount  of  suspicion  we  have  of  his  case. 

In  regard  to  what  Dr.  Francine  said  about  our  tolerance  with  those  who 
made  faulty  diagnosis,  we  all  feel,  and  it  must  be  borne  in  mind,  that  these  men 
are  not  properly  trained  in  the  best  methods. 

In  regard  to  Dr.  Rosenberger's  paper,  I  am  not  at  liberty  as  yet  to  give  our 
results  at  Bellevue  Hospital,  where  we  have  made  observations  which  have  ex- 
tended over  a  period  of  three  months.  We  have  been  closely  in  touch  with 
Dr.  Rosenberger  himself,  and  the  studies  have  been  made  upon  cases  in  my 
service  by  a  very  competent  man  in  one  of  the  best  laboratories  in  New  York. 
At  this  date  forty  or  fifty  positively  tuberculous  cases  have  been  studied,  and  it 
has  been  impossible  to  demonstrate  the  bacillus  in  the  blood  in  any  one  instance. 
I  should  like  Dr.  Rosenberger  to  give  his  explanation  of  why  he  failed  to  dem- 
onstrate the  bacilli  in  three  cases  which  he  examined  himself  when  he  came  to 
New  York.  The  real  question,  it  seems  to  me,  is  whether  we  should  be  will- 
ing to  take  the  morphological  picture  as  a  basis  of  diagnosis  of  tubercle  ba- 
cilli, especially  when  that  morphological  picture  is  not  perfectly  typical. 

Dr.  Lawrason  Brown,  Saranac  Lake,  N.  Y. :  In  regard  to  passive 
anaphylaxis,  we  tried  to  obtain  it  in  ten  cases  of  pulmonary  tuberculosis  some- 
what advanced,  and  it  was  positive  in  only  three  or  four  instances. 

In  regard  to  the  study  of  the  tubercle  bacilli  in  the  blood-count.  Dr.  Price 
has  examined  thirteen  cases,  far  advanced  in  the  disease,  and  he  only  found  the 
bacilli  in  the  blood  in  one  case.  This  patient  died  on  the  following  day  from 
meningitis.  At  the  Sanitarium  we  inoculated  guinea-pigs,  but  we  were  unable 
to  find  the  bacilli  in  the  smears  or,  in  fact,  anything  typical  of  tuberculosis  at 
autopsy.     I  should  like  to  ask  Dr.  Rosenberger  if  he  heats  the  carbol-fuchsin. 

Dr.  Randle  C.  Rosenberger,  Philadelphia :  No  one  knows  better  than  the 
bacteriologist  that  we  cannot  depend  upon  morphology  of  the  bacillus  alone. 

In  answer  to  Dr.  Miller's  question  as  to  why  I  failed  to  demonstrate  the 
bacilli  in  the  three  cases  I  examined  in  New  York,  the  only  reason  that  I  can 
give  is  that  I  did  not  have  enough  time.  Sometimes  I  have  spent  several 
hours  over  a  slide  without  being  successful,  and  would  put  it  away;  next  day  I 
would  find  the  baciUi.  In  one  case  I  placed  the  citrated  blood  in  the  ice-box, 
and  found  the  bacilli  one  month  afterward.  It  is  a  matter  of  time  and 
patience,  I  think;  if  one  places  enough  time  on  slides,  he  will  find  the  baciUi. 

As  to  heating  the  carbol-fuchsin,  I  place  the  slides  in  jars  and  leave  them 
there  for  from  one  to  twenty-four  hours.  Let  the  blood  stand  for  twenty-four 
hours  in  the  ice-box.  The  syringes  were  boiled  in  a  solution  of  caustic  potash 
for  twenty  minutes,  then  boiling  water  for  twenty  minutes,  or,  hot-air  sterilizer 
at  1 60°  C.  for  one  hour. 
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This  paper  was  called  forth  by  the  number  of  cases  of  tuberculous 
ulceration  of  the  intestine  which  came  to  the  autopsy  table  without  previous 
symptoms,  and  the  number  which  showed  the  common  symptoms  of  intestinal 
tuberculosis  without  intestinal  tuberculosis  being  present.  As  is  generally 
recognized,  tuberculous  ulceration  of  the  intestines  presages  a  fatal  termina- 
tion, and  since  the  prognosis  is  so  absolutely  bad,  it  is  of  great  importance  that 
the  condition  be  recognized,  and  if  it  is  impossible  to  recognize  it,  it  is  of 
equal  importance  that  this  impossibility  be  acknowledged. 

This  study  is  on  the  last  himdred  cases  which  came  to  autopsy  in  the  Phipps 
Institute,  and  the  cases,  therefore,  were  in  no  way  selected. 

Of  these  one  hundred  cases,  the  youngest  was  nine,  the  oldest  fifty-seven, 
and  the  average  age  was  thirty-one;  seventy-four  were  males  and  twenty-six 
females.  Of  these  one  hundred,  seventy-six  showed  iilceration  of  either  the 
small  or  the  large  intestine  or  both,  and  twenty-foiu:  no  ulceration. 

The  symptoms  ordinarily  recognized  as  being  at  least  probably  diagnostic 
of  intestinal  tuberculosis  are  diarrhea  and  abdominal  pain,  tenderness  and 
rigidity,  especially  in  the  region  of  the  ileocecal  valve. 

Of  the  seventy-six  cases  with  ulceration,  thirty-one  (40.8  per  cent.)  had 
diarrhea;  of  the  twenty-four  cases  without  ulceration,  seven  (29.2  per  cent.) 
had  diarrhea.  Of  the  seventy-five  cases  with  ulceration  in  which  pain  was 
recorded,  twenty-one  (28  per  cent.)  had  abdominal  pain;  of  the  twenty-three 
cases  without  ulceration  in  which  pain  was  recorded,  seven  (30.4  per  cent.) 
had  abdominal  pain.  Of  the  seventy-six  cases  with  ulceration,  twenty-three 
(30.3  per  cent.)  had  abdominal  tenderness;  of  the  twenty-four  cases  without 
ulceration,  seven  (29.2  per  cent.)  had  abdominal  tenderness.  Of  the  seventy- 
six  cases  with  ulceration,  nineteen  (25  per  cent.)  had  abdominal  rigidity;  of  the 
twenty-four  cases  without  ulceration,  six  (25  per  cent.)  had  abdominal  rigidity. 
In  other  words,  these  symptoms  taken  singly  add  little  or  nothing  to  the 
diagnosis  of  intestinal  tuberculosis. 
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Taking  now  the  combination  of  the  four  symptoms,  namely,  diarrhea, 
abdominal  pain,  tenderness,  and  rigidity,  in  the  seventy-six  cases  with  ulcera- 
tion they  were  all  four  present  five  times  (6.58  per  cent);  in  the  twenty-four 
cases  without  ulceration  they  were  all  four  present  once  (4.2  per  cent.)-  In  the 
seventy-six  cases  with  ulceration  they  were  all  absent  twenty-six  times  (34.2  per 
cent.) ;  in  the  twenty-four  cases  without  ulceration  they  were  all  four  absent 
nine  times  (37.5  per  cent.). 


SYMPTOMS    IN    CONNECTION    WITH    ULCERATION    OF   THE 
ENT  PARTS  OF  THE  INTESTINE  AND  WITH  NON- 
ULCERATION 
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Diarrhea,  pain,  tenderness,  and  rigidity 
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Diarrhea  and  pain 

Diarrhea  and  tenderness 
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Pain  and  tenderness 
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Rigidity  alone 

Pain  not  recorded 

No  symptoms 

Totals 


I  3 
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Taking  now  the  symptoms  in  all  their  various  combinations,  we  find  that 
of  the  seventy-six  cases  with  ulceration  five  had  all  these  symptoms;  four  had 
diarrhea,  pain,  and  tenderness  without  rigidity;  two  had  diarrhea,  pain,  and 
rigidity  without  tenderness;  two  had  diarrhea,  tenderness,  and  rigidity  without 
pain;  three  had  diarrhea  and  tenderness  without  pain  and  rigidity;  two  had 
*In  one  of  these  cases  pain  was  not  recorded. 
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diarrhea  and  rigidity  without  pain  and  tenderness;  four  had  diarrhea  and  pain 
without  tenderness  or  rigidity;  two  had  pain  and  tenderness  without  diarrhea 
and  rigidity;  three  had  tenderness  and  rigidity  without  diarrhea  and  pain;  nine 
had  diarrhea  alone;  four  pain  alone;  four  tenderness  alone  and  five 
rigidity  alone;  in  one  case  pain  was  not  recorded;  and  in  twenty-six  cases  all 
these  symptoms  were  absent. 

Sometimes  we  fail  to  find  ulceration,  but  do  find  from  a  few  to  many  small 
macroscopic  tubercles  in  the  intestines.  These  tubercles  represent  probably 
the  first  infection  of  the  intestine,  and  later  develop  into  ulcers.  Moreover, 
these  tubercles  might  be  capable  of  causing  diarrhea. 

Tubercles  without  ulceration  occurred  in  this  series  three  times.  Of  these 
three,  one  had  and  two  did  not  have  diarrhea ;  one  had  and  two  did  not  have 
abdominal  pain;  one  had  and  two  did  not  have  tenderness;  rigidity  was  absent 
in  all  three  instances. 

Moreover,  I  would  like  to  say  that  these  cases  were  all  in  a  hospital  in 
which  it  is  imperative  that  complete  examinations  be  made  and  complete 
records  preserved.  In  the  study  of  these  cases  all  the  records  were  carefully 
gone  over,  even  the  nurses'  records.  It  would  not  be  possible,  therefore,  to  miss 
the  symptoms  if  they  were  present,  for  the  reasons  that,  first,  the  number  of 
bowel  movements  are  recorded  on  a  temperature  chart  every  day,  and  this 
temperature  chart  was  consulted;  second,  the  night  nurse  makes  a  record  every 
morning  of  the  condition  of  her  patients  during  the  night,  therefore  when  a 
patient  vomits,  has  diarrhea,  or  complains  of  pain,  she  records  it,  and  her 
record  is  bound  with  the  history  of  the  case;  third,  all  the  cases  that  die  in  the 
Institute  are  autopsied  and  the  comparisons  of  the  clinical  and  pathological 
findings  are  brought  before  the  staff  every  Monday  evening,  which  makes  the 
clinician  careful  with  his  records;  and,  fourth,  examinations  at  stated  times 
are  compulsory.  True,  it  sometimes  happens  that  a  case  dies  within  twenty- 
fouv  or  forty-eight  hours  after  admission,  and  before  the  clinician  has  made 
a  complete  examination.    I  have  included  no  such  case  in  my  statistics. 

GASTRIC  DISTURBANCE  IN  RELATION  TO  INTESTINAL  ULCERATION 


Gastric  Disturbance 

Gastric  Disturbance 

Present 

Absent 

Ulceration  of  small  intestine  . 

2 

II 

Ulceration  of  large  intestine. . 

s 

9 

Ulceration  of  both  intestines  . 

IS 

34 

No  ulceration 

5 

19 

Besides  the  symptoms  ordinarily  attributed  to  ulceration  of  the  intestines, 
I  have  endeavored  to  see  if  other  symptoms  and  conditions  would  aid  in  the 
diagnosis.     A  symptom  that  might  be  considered  to  have  some  bearing  is 
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gastric  disturbance.    A  study  of  the  accompanying  table,  however,  shows  that 
it  adds  nothing  to  the  diagnosis. 

ULCERATION  OF  INTESTINES  IN  RELATION  TO  ISCHIORECTAL 

ABSCESS 


Ulceration  of: 

Ischiorectal 
Abscess  Present 

Ischiorectal  Abscess 
Absent 

Ischiorectal 

Abscess  not 

Recorded 

Small  intestine 

o 
o 
8 
o 

I 

13 
12 

41 

I 

22* 

0 

1 

Both  intestines 

0 

Rectum      

0 

No    ulceration   of    intes- 
tines  

0 

Totals 

9 

89 

2 

This  table  shows  that  in  ninety-eight  cases  in  which  the  presence  or  absence 
of  ischiorectal  abscess  or  fistula  in  ano  was  definitely  recorded  at  autopsy,  ischio- 
rectal abscess  or  fistula  in  ano  was  found  nine  times.  Of  these  nine  cases  of 
ischiorectal  abscess  or  fistula  in  ano,  eight  showed  ulceration  of  both  intes- 
tines. In  other  words,  it  would  seem  that  a  predisposition  to  ischiorectal  ab- 
scess is  possibly  accompanied  by  a  predisposition  to  intestinal  ulceration. 

Of  course,  it  is  evident  that  the  absence  of  ischiorectal  abscess  means 
nothing,  since  in  seventy-five  cases  of  ulceration  of  the  intestines  ischiorectal 
abscess  was  absent  sixty-seven  times. 

ENLARGEMENT  OF  MESENTERIC  GLANDS  IN  RELATION  TO 

DIARRHEA 


Mesenteric  Glands 

Mesenteric  Glands 

Enlarged 

Not  Enlarged 

Diarrhea  present 

34 

4 

Diarrhea  absent 

54 

8 

In  addition,  I  looked  for  conditions  that  might  give  rise  to  a  diarrhea  apart 
from  ulceration  of  the  intestines.  For  instance,  I  looked  first  at  enlargement 
of  the  mesenteric  glands  in  connection  with  diarrhea.  Out  of  eighty-eight 
cases  in  which  the  mesenteric  glands  were  enlarged,  diarrhea  was  present 
thirty-four  times  and  absent  fifty-four  times. 

*This  table  shows  only  twenty-three  cases  of  no  ulceration  of  the  intestines,  instead 
of  twenty-four  as  stated  in  previous  tables.  The  reason  is  that  one  case  of  ulceration  of 
the  rectum  without  ulceration  elsewhere  was  previously  reckoned  with  the  cases  of  no 
ulceration  of  the  intestines.  This  case  gave  only  the  clinical  symptoms  of  abdominal 
tenderness  and  rigidity. 
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Again,  I  tabulated  diarrhea  and  albumin  with  and  without  ulceration,  but 
it  added  nothing. 

RELATION    OF    ALBUMIN,  CASTS,    INDICAN,    AND    DIAZO    REACTION 
IN  THE  URINE  TO  ULCERATION  OF  THE  INTESTINES 


Ulceration  of: 


Albumin  alone 

Casts  alone 

Albumin  and  casts 

No  albumin  or  casts 

Albumin  or  casts  not  recorded. 

f  Present 

Indican  i   Absent 

(Not  recorded 
Present 
Absent 
Not  recorded 


_a 


—     .5,  «J 
<.3 


5J^  a 
g  3  o 

in  a^ 

M  O  3 
o  B  a 


3 
o 

2 

I 

3 

2 

I 

o 

2 

6 

O 

3 

6 

4 

o 

I 

14 

3 

15 

lO 

7 

19 

9 


27 


No 
Ulcer- 
ation 


4 

5 

II 

3 

I 
II 

7 
6 

4 

19 


The  table  shows  the  association  of  intestinal  ulceration  with  albumin  and 
casts  in  the  urine,  but  there  seems  to  be  no  relationship  between  the  two,  as 
can  be  seen  from  the  following  two  items :  Out  of  forty-nine  cases  of  ulceration 
of  both  large  and  small  intestines,  albumin  or  casts  or  both  were  present  in 
thirty-two;  and  out  of  twenty-four  cases  without  ulceration,  albumin  or  casts 
or  both  were  present  in  twenty. 

There  is  apparently  also  no  relation  between  indican  or  the  diazo  reaction 
in  the  urine  and  intestinal  ulceration.  Indican  was  present  in  the  urine  in  65 
per  cent,  of  the  recorded  cases  with  ulceration  and  in  61  per  cent,  of  the 
recorded  cases  without  ulceration.  The  diazo  reaction  was  present  in  the  urine 
in  27  per  cent,  of  the  recorded  cases  with  ulceration  and  in  20  per  cent,  of  the 
recorded  cases  without  ulceration. 

Finally,  I  would  like  to  say  that  almost  all  the  mtestines,  both  with  and 
without  ulceration,  were  examined  microscopically.  The  very  great  majority 
of  intestines  showed  enteritis,  and  this  enteritis  was  present  both  with  and 
without  symptoms. 

As  a  consequence  of  these  findings  I  never  make  a  positive  diagnosis  of 
intestinal  tuberculosis,  and  when  called  in  consultation  on  a  case  in  which  the 
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diagnosis  has  been  made,  if  the  case  is  not  absolutely  hopeless  apart  from  the 
abdominal  condition,  I  suggest  that  we  work  on  the  possibility  of  ulceration 
not  existing,  in  order  to  improve  the  prognosis  and  make  what  is  done,  done 
heartily  and  not  indifferently,  as  is  liable  to  be  done  when  the  prognosis  is 
absolutely  unfavorable. 

Conclusions. — i.  The  symptoms  diarrhea,  abdominal  pain,  tenderness, 
and  rigidity  mean  very  little  or  nothing  in  the  diagnosis  of  intestinal  tuber- 
culosis. 

2.  The  presence  of  an  ischiorectal  abscess  in  an  advanced  case  adds  to  the 
probability  of  intestinal  ulceration. 

3.  The  diagnosis  of  intestinal  tuberculosis  cannot  be  made  with  the 
slightest  degree  of  certainty  from  our  present  known  symptoms,  and  since 
the  condition  carries  with  it  such  an  unfavorable  prognosis,  in  order  to  re- 
assure the  patient,  the  nurse,  and  the  physician  himself,  the  diagnosis  should 
not  be  made  so  that  the  patient  will  have  a  better  chance  for  hopeful 
treatment. 


STUDIES  OF  TUBERCULIN  REACTION,  WITH  A  NEW 

INDEX  TO  DOSAGE  IN  TUBERCULIN 

TREATMENT 

By  Wm.  Charles  White,  M.D.,  D.  A.  L.  Graham,  M.B.,  and  K.  H.  Van 

Norman,  M.B. 

Pittsburg 


At  the  recent  meeting  of  the  Association  of  American  Physicians  we 
reported  on  a  new  index  to  dosage  in  tuberculin  treatment  based  on  our 
studies  of  cutaneous  reaction.  We  wish  to  report  before  this  Association  the 
method,  with  some  studies  on  tuberculin  reaction,  and  its  bearing  on  our 
present  conception  of  immunity  in  tuberculosis. 

The  opposition  to  the  use  of  tuberculin  as  a  means  of  specific  therapy  in 
tuberculosis  is  due  to  two  factors— the  absence  of  openly  apparent  good  in 
treatment  and  our  ignorance  of  an  absolute  conception  of  what  it  does.  Our 
unstable  conception  of  tuberculin  is  well  stated  in  a  recent  paper  by  Trudeau.^ 
He  says  that,  "owing  to  the  limitations  of  our  knowledge  as  to  the  effect  of 
tuberculin  on  the  tuberculous  organism,  and  to  a  most  indefinite  conception 
of  its  action,  the  best  method  to  be  followed  in  its  therapeutic  application 
still  remains  unsettled,  and  to  a  great  degree  empirical.  Leaving  aside  the 
minor  debatable  details  of  treatment,  two  most  important  features  in  its  ap- 
plication remain  unsettled:  namely,  the  part  played  by  moderate  reactions, 
and  the  place  held  in  our  conception  of  the  treatment  by  tuberculin  immuniza- 
tion. Are  moderate  reactions  beneficial  or  always  injurious  ?  Is  the  highest 
limit  of  tolerance  attainable  through  steady  progression  in  dosage  the  object 
to  be  held  in  treatment?" 

It  is  with  the  hope  that  the  studies  we  wish  to  report  may  enlighten  our 
conception  of  tuberculin  and  what  it  does  or  is  expected  to  do  in  the  body, 
and  lead  to  a  more  rational  method  of  treatment,  that  we  present  this  paper. 

At  the  present  time  we  have  three  methods  of  giving  tuberculin :  the  reac- 
tion method,  the  opsonic  index  method,  and  the  tolerance  method.  The 
supporters  of  the  reaction  and  toleraxice  methods  have  advocated  them  largely 

223 


224  STUDIES   OF  TUBERCULIN  REACTION 

because  clinical  experience  had  taught  them  that  they  are  of  value.  Wright 
advocated  the  opsonic  index  method  of  continuous  small  dosage,  based  upon 
his  conception  of  the  value  of  opsonic  immunity  in  general.  His  method, 
however,  produces  neither  reaction  nor  toxin  tolerance,  the  two  factors  of 
most  importance  in  our  conception  of  tuberculin  immunity  to-day.  Further, 
the  opsonic  index,  as  a  measure  of  opsonic  immunity,  as  an  index  to  interval 
in  dosage  by  the  method  advocated  by  Wright,  has  been  proved  inaccurate 
by  later  studies.  It  would  appear,  therefore,  from  our  present  conceptions 
of  tuberculin  therapy,  that  this  method  must,  for  the  present  at  least,  be 
superseded  by  the  reaction  and  tolerance  methods. 

In  the  past  we  have  had  no  method  for  controlling  reactions  and  studying 
them  properly.  In  a  recent  paper  by  White  and  Graham^  we  described  a 
volumetric  quantitative  method  for  applying  the  cutaneous  test  of  von  Pirquet. 
In  the  application  of  this  test  we  used  various  percentages  of  O.  T.  and  a 
definite  quantity  of  o.oi  c.c.  The  tuberculin  was  applied  to  one  spot  and 
protected  by  an  ordinary  vaccine  shield  to  allow  as  complete  absorption  as 
possible.  This  part  of  the  procedure  is  very  important,  because:  first,  tuber- 
culin remains  moist  on  the  skin  for  a  number  of  hours,  and  would  otherwise 
be  rubbed  off  by  the  clothing;  and,  second,  as  was  pointed  out,  it  is  the  quantity 
of  tuberculin  absorbed  that  determines  the  reactions.  By  means  of  this  test 
it  is  possible  to  find  the  minimal  amount  of  tuberculin  which,  when  applied 
to  the  skin  as  described,  will  produce  the  minimal  cutaneous  reaction  for 
each  patient;  i.  e.,  a  local  redness  about  4  mm.  in  diameter. 

From  a  study  of  a  number  of  cases  we  were  able  to  show  that  local  and 
constitutional  reactions  were  a  part  of  the  same  phenomenon,  and  that  a 
definite  ratio  existed  between  the  amount  of  tuberculin  applied  cutaneously 
and  that  given  subcutaneously  for  the  production  of  local  and  constitutional 
reactions.  We  found  that  one-fifteenth  of  the  amount  of  O.  T.  which  when 
applied  to  the  skin  by  our  method  produced  the  minimal  cutaneous  reaction 
would,  when  given  subcutaneously,  produce  both  local  and  constitutional 
reactions ;  that  one-thirtieth  of  the  same  amount  subcutaneously  would  produce 
local  without  constitutional  reaction.  Later  work  has  shown  that  one-fiftieth 
of  the  minimal  cutaneous  reaction  dose  will  produce  neither  local  nor  constitu- 
tional reactions  when  given  subcutaneously.  It  is  possible,  therefore,  by  this 
method  to  determine:  first,  the  borderland  of  reaction  and  no  reaction  to 
tuberculin,  which  will  be  the  degree  of  tolerance  to  tuberculin  of  the  patient; 
second,  the  dose  of  tuberculin  necessary  to  give  the  grade  of  reaction  desired. 

In  beginning  treatment  we  first  determine  the  minimal  cutaneous  reaction 
point  of  the  patient  as  before  mentioned.     This  is  obtained  in  the  majority 
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of  cases  with  12.5  per  cent.  O.  T.,  using  o.oi  c.c.  of  the  solution;  i.  e.,  the 
minimal  reaction  is  obtained  by  the  absorption  from  the  skin  of  1.25  mg.  of 
O.  T.  From  the  ratios  above  mentioned,  one-fifteenth  of  the  amount  1.25 
mg.,  or  yH-g-  mg.,  O.  T.  will  produce  both  local  and  constitutional  reactions; 
one-thirtieth,  or  y-^^-jj- mg.,  local  reaction  without  constitutional;  and  one- 
fiftieth,  or  y^liy  mg.,  no  local  nor  constitutional  reaction.  One-fiftieth,  or 
yf^-jj  mg.,  is,  therefore,  an  amount  of  tuberculin  which  when  given  subcutane- 
ously  is  just  below  the  quantity  necessary  to  produce  local  reaction  at  the  site 
of  injection  in  cases  giving  a  minimal  cutaneous  reaction  to  12.5  per  cent. 
O.  T.  by  the  method  described. 

By  the  method  just  outlined  we  are  able  to  control  the  severity  of  reactions, 
and  to  definitely  determine  the  toxin  tolerance  of  any  tuberculous  patient. 
It  further  gives  us  a  very  definite  index  to  the  amount  of  tuberculin  necessary 
to  produce  different  grades  of  reaction  which  should  be  of  value  in  the  study 
of  interval  and  increase  in  dosage. 

In  speaking  of  the  value  of  mild  reactions  in  treatment  Trudeau^  states 
that  "improvement  in  the  lesion  may  depend  on  the  influence  of  these  mild 
reactions,  but  in  considering  the  advisability  of  utilizing  mild,  general,  and 
focal  reactions  as  a  feature  of  treatment,  we  must  not  forget  that  we  have  no 
means  of  controlling  the  severity  of  these  reactions,  and  that  violent  reactions 
are  not  without  danger."  We  are  confident  of  the  value  of  mild  reactions  in 
the  treatment  of  certain  cases,  and  with  a  rational  method  to  control  the  severity 
of  these  reactions  as  outlined  above,  it  will  make  this  method  a  possibility  in 
treatment  on  a  safe  basis.  Leber'  has  shown  that  the  greatest  production  of 
antibodies  occurs  from  a  reaction  dose  of  tuberculin,  and  that  there  is  little 
or  no  production  of  antibodies  from  small  doses.  This  work,  if  confirmed, 
will  have  a  very  definite  bearing  on  treatment  by  progressive  dosage  to  produce 
toxin  tolerance  as  well  as  the  method  involving  reactions. 

Toxin  tolerance  as  a  method  of  treatment  has  been  very  strongly  supported 
by  Sahli,  Denys,  and  Trudeau.  The  former  two  look  upon  the  highest  degree 
of  toxin  tolerance  as  the  only  object  to  be  gained.  Trudeau,  on  the  other  hand, 
believes  that  mild  reactions  are  of  value,  but  in  the  absence  of  a.ny  definite 
means  of  control,  toxin  tolerance  is  the  safest  and  best  method  of  tuberculin 
treatment.  By  this  method  of  treatment  the  object  is  to  avoid  reactions  as  far 
as  possible.  The  initial  dose  is  very  small,  being  far  below  that  expected  to 
produce  reactions;  the  interval  of  dosage  is  four  days,  and  the  increase  is 
largely  regulated  by  a  table  laid  down  by  Denys.  If  doses  of  tuberculin  sufii- 
cient  to  produce  reaction  give  the  greatest  production  of  antibodies,  we  would 
suggest  that  in  beginning  this  method  of  treatment  we  first  determine  the 
15 
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present  toxin  tolerance  of  the  patient  by  the  minimal  cutaneous  reaction, 
and  that  the  beginning  dose  of  tuberculin  should  be  just  below  the  reaction 
point.  By  so  doing  we  get  the  greatest  stimulation  without  reaction,  with 
probably  the  greatest  production  of  antibodies,  besides  saving  considerable 
time  in  treatment. 

Pickert  and  Lowenstein*  have  recently  reported  that  the  serums  of  patients 
tolerant  to  large  doses  of  tuberculin  possess  the  power  of  neutralizing  tuberculin 
in  certain  dilutions.  They  state  that  if  four  portions  of  this  serum  from 
tolerant  cases  be  incubated  with  one  portion  of  pure  tuberculin  for  an  hour 
and  a  half,  and  then  applied  to  the  skin  of  a  tuberculous  patient,  it  will  neu- 
tralize the  cutaneous  tuberculin  reaction,  whereas  a  control  using  the  same 
percentage  of  tuberculin  in  saline  will  produce  a  positive  cutaneous  reaction. 
This  property  is  not  possessed  by  normal  serum,  according  to  Pickert  and 
Lowenstein.  They  make  use  of  this  neutralization  of  skin  reaction  as  a  m.ethod 
of  classifying  patients. 

We  had  studied  the  action  of  serum  on  tuberculin  reaction  before  this 
paper  appeared,  but  with  somewhat  different  results.  As  a  means  of  classify- 
ing patients  it  is  not  necessary  to  test  the  power  of  their  serum  on  the  cutaneous 
reaction  of  other  patients.  This  power  of  neutralization  of  tuberculin  reaction 
depends  on  the  tolerance  to  tuberculin  of  the  patient  to  be  tested;  i.  e.,  patients 
giving  a  minimal  cutaneous  reaction  to  loo  per  cent.  O.  T.  have  a  greater 
neutralizing  power  than  patients  giving  a  similar  reaction  to  6.25  per  cent. 
O.  T.  We  found  that  the  serums  of  clinically  normal  adults  and  that  of  non- 
tuberculous  rabbits  and  guinea-pigs  are  capable  of  inhibiting  tuberculin  reac- 
tion to  a  certain  degree  in  low  dilutions.  We  have  repeatedly  shown  that  if 
seven  portions  of  serum  from  normal  adults  or  non-tuberculous  rabbits  and 
guinea-pigs  be  incubated  with  one  portion  of  pure  tuberculin  for  one  hour  or 
more,  and  applied  to  the  skin  of  a  patient  giving  a  minimal  cutaneous  reaction 
to  12.5  per  cent.  O.  T.,  it  will  decrease  the  reaction  30  per  cent,  as  compared 
to  the  control.  With  normal  serum  this  inhibition  is  imperceptible  in  lesser 
dilutions  than  7  parts  of  serum  to  i  part  of  O.  T.  We  have  under  observation 
at  the  present  time  a  far  advanced  case  of  tuberculosis  who  gives  a  minimal 
cutaneous  reaction  to  100  per  cent.  O.  T.  His  serum  completely  neutralizes 
the  minimal  cutaneous  reaction  of  patients  reacting  to  6.25  per  cent.  O.  T.; 
i.  e.,  in  dilutions  of  one  of  tuberculin  to  fifteen  of  serum.  In  the  dilution  of 
one  in  eight  the  reaction  is  decreased  50  per  cent.,  and  in  dilution  of  one  in 
four  about  30  per  cent.  We  have  not  had  an  opportunity  of  studying  the  serum 
of  patients  tolerant  to  high  doses  of  tuberculin  as  described  by  Pickert  and 
Lowenstein,  but  from  our  studies  on  the  serum  of  advanced  cases  giving 
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minimal  reactions  to  100  per  cent.  O.  T.  as  compared  with  other  cases  giving 
minimal  reactions  to  lower  percentages,  as  6.25  per  cent.,  we  are  confident 
that  the  degree  of  neutralization  depends  on  the  degree  of  tolerance  to  tuber- 
culin of  the  patient;  we  believe,  therefore,  that  it  is  unnecessary,  in  classifying 
patients  as  suggested  by  them,  to  test  the  capability  of  neutralization  of  theu: 
serum  on  the  cutaneous  reaction  of  other  patients,  since  this  capacity  depends 
on  the  tolerance  of  the  patient  to  tuberculin,  and  may  be  measured  direct. 
We  would  further  state  that  normal  serum,  when  mixed  with  tuberculin  in 
dilution  of  seven  or  more,  is  capable  of  perceptibly  inhibiting  tuberculin 
cutaneous  reaction.  It  must  be  remembered,  however,  that  toxin  tolerance 
is  not  a  measure  of  the  neutralizing  capacity  of  the  serum  of  healed  tuberculous 
cases,  but  only  active  cases.  Healed  tuberculous  patients  do  not  react  to  low 
percentages  of  tuberculin,  and  their  serum  must  be  compared  to  normal 
serum  with  reference  to  the  power  of  neutralization  of  cutaneous  reaction. 

We  have  used  Koch's  old  tuberculin  and  Denys'  bouillon  filtrate  principally 
in  our  tuberculin  treatment.     We  have  not  had  satisfactory  results  from  the 
use  of  the  vaccines,  like  bacillen  emulsion.     Toxin  tolerance  and  reaction, 
as  before  stated,  are  the  two  factors  of  value  in  tuberculin  treatment  according 
to  our  present  conceptions.     Both  reaction  and  tolerance  are  produced  by 
the  action  of  the  toxin  of  the  tubercle  bacillus  which  is  free  in  the  extracts 
of  the  bacillus.     Bacillen  emulsion  is  a  suspension  of  finely  divided  particles 
of  the  tubercle  bacillus  containing  very  little  free  toxin,  on  which  would  appear 
to  depend  the  value  of  present  specific  therapy.     That  there  is  little  free  toxin 
in  bacillen  emulsion  was  shown  by  the  following  procedure:    the  minimal 
cutaneous  reaction  of  a  number  of  patients  was  determined  for  O.  T.,  and  it 
was  found  that  the  same  percentage  of  B.  E.  produced  no  reaction.     We 
know,  however,  that  we  cannot  give  the  same  dose  of  B.  E.  subcutaneously 
without  producing  reaction.     This  is  to  be  explained  by  the  freeing  of  toxin 
from  the  breaking  up  of  the  bacillary  particles  in  the  body.     By  the  method 
of  minimal  cutaneous  reaction  it  is  possible  to  determine  absolutely  a  thera- 
peutic dose  of  tuberculin  from  the  extracts  like  O.  T.  and  B.  F.,  while  with 
vaccines  like  B.  E.  this  is  impossible.     Until  it  can  be  demonstrated  that 
tubercle  vaccines  contain  something  more  than  toxin,  as  compared  with  the 
extracts  of  value  in  tuberculin  therapy,  we  believe  in  the  use  of  extracts  which 
by  the  method  of  minimal  cutaneous  reactions  can  be  used  rationally  in  be- 
ginning treatment. 

In  treatment  we  believe  in  the  use  of  moderate  tuberculin  reactions  in 
the  very  chronic  cases,  and  in  those  cases  which  are  at  a  standstill  after  a  long 
course  of  recognized  institutional  treatment.     In  cases  of  a  more  acute  type 
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which  under  institutional  treatment  have  become  afebrile,  treatment  by  toxin 
tolerance  is  probably  the  object  to  be  gained.  We  are  not  able,  however, 
at  the  present  time  to  suggest  any  definite  method  of  increase  or  interval  in 
dosage  for  the  treatment  of  cases  either  by  the  reaction  or  tolerance  methods. 
The  method  of  minimal  cutaneous  reaction  given  we  believe  to  be  of  the  greatest 
value  in  beginning  treatment  by  either  method;  because  by  the  use  of  it  we 
are  able  to  control  reactions  and  determine  the  degree  of  toxin  tolerance  before 
beginning  treatment,  which  gives  us  an  absolute  index  to  beginning  dosage. 
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SOME  HEMATOLOGICAL  STUDIES  IN  TUBER- 
CULOSIS 

By  G.  B.  Webb,  ISI.D.,  and  W.  W.  Williams,  M.D. 

Colorado  Springs 


During  an  epidemic  of  whooping-cough  in  the  fall  of  1908  we  attempted  to 
diagnose  this  disease  from  an  epidemic  of  catarrhal  bronchitis  by  means  of 
differential  leucocyte  cotmts. 

Barach^  in  July,  1908,  had  recalled  attention  to  the  increased  percentage 
of  lymphocytes  which  characterized  pertussis,  and  showed  the  value  of  differ- 
ential counts  in  establishing  a  diagnosis. 

He  found  both  a  leucocytosis  and  a  lymphocytosis.  The  smaller  lympho- 
cytes first  increased,  and  the  large  lymphocytes  followed  the  course  of  the  small 
ones,  reaching  their  greatest  numbers,  however,  after  the  small  lymphocytes 
had  reached  theirs. 

After  investigating  several  patients  who  presented  high  lymphocyte  counts, 
and  yet  who  clinically  we  felt  certain  had  only  micrococcus  catarrhalis  in- 
fection, we  were  led  to  examine  the  blood  of  normal  children  of  ages  from  six 

to  twelve. 

Thirty-one  counts  made  on  fifteen  children  resulted  as  follows:* 

CHILDREN 


Colorado  Springs. 
Sea-level 

For  comparison. 


Poly- 
morpho- 
nuclears 


37-3 
53-0 


Mononuclears 


Average. 
60.3 

46.0 


Mean. 

55-0 


Extremes. 
45-71 


EOSINO- 
PHILES 


2.0 
I.O 


Mast- 
cells 


0.4 
0.0 


It  happened  that  at  the  same  time  some  experimental  work  was  undertaken 

*In  all  tables  the  entire  non-granular  mononuclear  cells,  comprising  small  and  large 
lymphocytes,  large  mononuclears,  and  transitionals,  are  grouped  under  the  one  headmg 
of  mononuclears. 
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on  rabbits  to  ascertain  what  blood  changes,  if  any,  could  be  brought  about  by 
inoculations  of  mercury,  and  in  the  light  of  the  growing  importance  placed 
upon  lymphocytes  in  the  problem  of  immunity  to  tuberculosis,  especial  at- 
tention was  paid  to  see  if  these  elements  could  be  increased. 

The  result  of  differential  counts  on  normal  rabbits  showed  that  they  too 
had  a  higher  percentage  of  non-granular  mononuclear  cells  than  sea-level 
rabbits,  as  the  following  figures  indicate: 

RABBITS 


Amphophiles 

Mononuclears 
(Non-granolar) 

EOSINOPHILES 

Mast-cells 

Colorado  Springs 

Sea-level,  Brinkerhoff 
and  Tyzzer 

31 
43 

65 
52 

0 
0 

4 
S 

These  discrepancies  between  our  counts  and  those  of  sea-level  observers 
naturally  led  us  to  investigate  normal  adults  and  also  guinea-pigs.  The  differ- 
ential counts  on  the  latter  will  first  be  stated. 

GUINEA-PIGS 


Polymorpho- 
nuclears 

Mononuclears 

EOSINOPHILES 

Mast-cells 

Colorado  Springs 

Sea-level 

19 
60 

81 

40 

0 
0 

0 
0 

The  following  table  indicates  the  figures  we  obtained  in  ninety  adults  from 
143  counts: 


NORMAL  ADULTS 


Poly- 
morpho- 
nuclears 

Mononuclears 

EOSINO- 
PHILES 

Mast- 
cells 

Colorado  Springs 

Sea-level* 

54-0 
61.7 

Average 
43-6 
37-4 

Mean 
43-0 

Extremes 
28-69 

2.0 
0.9 

0.4 

*  We  have  taken  for  comparison  the  highest  sea-level  mononuclear  average  we  could 
find,  that  of  Jolly.  ("Handbuch  der  Technik  und  Mcthodik  der  Immunitatsforschung," 
1909,  p.  303.)     Ehrlich's  figures  on  page  304  give  only,  at  highest,  29  per  cent,  of  these  cells . 
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In  addition  the  following  differential  leucocyte  counts  were  made  as  in- 
dicated on  tuberculous  patients: 


Mononuclears 

Polymor- 

EOSINO- 
PHILES 

Mast-cells 

phonuclears 

Average 

Mean 

Extremes 

CURED  CASES  OF  PULMONARY   TUBERCULOSIS 

57  Cases;  100  Counts 

55-5 

41.7 

41       1              25-63 
IMPROVING  CASES 
43  Cases;  114  Counts 

2-3 

o-S 

S-49 

38.5 

1      37       1              18-54 
STATIONARY  CASES 
44  Cases;  125  CoxmTS 

1-7 

0.4 

63.6 

34-4 

33       i              18-50 

,       1.6 

0.4 

CASES  PROGRESSING  UNFAVORABLY 

43  Cases;  159  Counts 

70.8 

27-5 

27                    14-46 

1-3 

0.4 

Through  the  kindness  of  Mr.  Carl  Hedblom  blood  slides  were  obtained 
from  eighteen  Harvard  students  and  sent  to  us  to  be  counted.  The  results 
were  compared  with  those  of  eighteen  students  of  Colorado  College,  Colorado 
Springs. 


Mononuclears 

Polymor- 

EOSINO- 
PHILES 

Mast-cells 

phonuclears 

Average 

Mean 

Extremes 

STUDENTS,  HARVARD 

18  Cases;  18  Counts 

59-5 

38                 1       37       1              27-56 

2 

o-S 

STUDENTS,  COLORADO  COLLEGE 

18  Cases;  18  Counts 

48.5 

49-5                     52                     37-66 

1-7 

0-3 

Next  it  was  attempted  to  ascertain  if  the  increase  in  the  non-granular  mono- 
nuclear blood-cells  was  only  relative,  as  the  figures  given  indicate,  or  absolute, 
as  a  total  count  of  these  per  cubic  millimeter  of  the  blood  would  show. 

In  estimating  the  leucocytes  per  cubic  millimeter,  the  method  of  Kjer- 
Petersen^  was  employed.     This  method  was  several  times  checked  by  the  usual 
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Thoma-Zeiss  apparatus,  and  gave  similar  results.  Total  leucocytes  were 
counted,  and  simultaneously  differential  slides  made,  in  thirty-three  normals, 
resulting  as  follows: 

Leucocytes  per  cubic  millimeter: 

Average 5589 

Ejrtremes 3300-9000 

Percentage  of  mononuclears: 

Average 47-4 

Extremes 35~^8.5 

Mononuclears  per  cubic  millimeter: 

Average 2660 

Extremes 1236-4347 

Kjer-Petersen^  gives  the  average  leucocyte  count  per  cubic  millimeter  at 
sea-level  as  4000  to  5000.  These  figiu-es,  however,  are  not  agreed  to  by  Cabot 
and  others,  and  are  stated  to  be  too  low. 

Most  observers  agree  to  6000  to  7000  as  the  sea-level  average,  so  that  it 
will  be  observed  our  figure  at  5589  is  not  an  increase.  Huggard^  and  Tissier* 
state  also  that  the  number  of  leucocytes  is  not  increased  by  altitude. 

We  now  undertook  to  attempt  to  find  the  reason  for  the  increase  in  the 
mononuclear  element  as  evidenced  by  the  counts  which  had  been  made  on 
rabbits,  guinea-pigs,  children,  and  adults. 

It  was  natural  to  expect  altitude  to  be  the  factor,  as  in  the  increase  of  ery- 
throcytes. 

The  following  chart  (I)  is  prepared  from  observations  made  on  a  healthy 
adult  male,  aged  twenty-five,  and  represents  the  percentage  of  mononuclear 
elements. 

The  first  part  of  the  chart  illustrates  from  December  20, 1908,  to  January  i, 
1909,  the  changes  from  the  percentage  estimated  immediately  on  arrival  in 
Colorado  Springs  to  his  departure  for  New  York. 

The  observations  on  February  25,  1909,  and  March  6,  1909,  were  made 
during  his  residence  in  New  York  by  Dr.  T.  W.  Hastings. 

On  his  return  to  Colorado  Springs,  June  19,  1909,  will  be  noticed  that  the 
percentage  lies  in  the  shaded  area  which  represents  the  sea-level  average. 

It  will  be  seen  that  from  eight  to  eleven  days  were  necessary  to  obtain  the 
highest  change. 

Chart  II  represents  graphically  the  increase  in  mononuclears  in  the  blood  of 
a  doctor  from  Boston  during  the  dates  indicated.  The  first  observation  was 
not  made,  as  in  Chart  I,  immediately  on  arrival,  but  after  the  doctor  had  been 
walking  and  going  around  some  five  or  six  hours. 

An  initial  rise  in  erythrocytes  is  seen  at  times  in  the  first  hours  of  residence 
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at  an  altitude,  and  it  might  be  that  the  mononuclear  count  here  recorded  could 
be  compared  to  this. 

Chart  III  records  observations  on  three  patients — an  adult  female,  a  child 
aged  six,  and  a  Yale  student. 

The  latter  was  an  especially  interesting  case.     His  mother  had  died  of 
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CHART  I* 


pulmonary  tuberculosis  soon  after  his  birth,  and  some  three  years  ago  his 
father  had  been  advised  not  to  send  the  lad  away  from  Colorado  to  college. 
Running  down  and  losing  weight  at  Yale,  he  returned  home,  when  we  found 
suspicion  of  pulmonary  lesions  beginning  and  tubercle  bacilli  in  the  lu-ine. 

The  observation  recorded  February  25,  1909,  coincided  with  a  complete 
return  to  health. 

*  In  the  accompanying  charts  the  dotted  lines  represent  the  percentages  of  the  poly- 
morphonuclear cells;  the  black  lines  represent  the  percentages  of  the  non-granular  mo- 
nonuclear cells. 
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Observations  made  on  other  normal  cases  following  their  arrival  in  Colorado 
Springs  without  exception  yielded  similar  results,  as  also  happened  in  tuber- 
culous cases  which  improved. 

The  above  cases  illustrating  the  fact  that  the  altitude  of  6000  feet  induced 
increase  in  the  percentage  of  mononuclears,  it  was  then  attempted  to  show  if 
descent  to  sea-level  would  be  accompanied  by  the  reverse,  as  partly  suggested 
in  Chart  I. 
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CHART  II 


In  Chart  IV  are  depicted  the  changes  in  mononuclear  percentage  of  a  pa- 
tient cured  of  pulmonary  tuberculosis. 

The  drop  on  February  23,  1909,  coincided  with  an  influenza  attack  taken 
just  before  leaving. 

Observations  on  March  14  and  March  24,  1909,  were  made  on  slides  pre- 
pared by  the  patient  during  his  stay  in  Boston. 
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The  observation  on  March  29,  1909,  was  made  on  his  return,  and  on  April 
12,  1909,  twelve  days  later. 

It  is  of  interest  to  note  that  during  the  stay  in  Boston  a  slight  attack  of 
pleurisy  developed. 

Again  it  was  necessary  to  discover  if  the  relative  increase  indicated  by  the 
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CHART  III 

diflferential  counts  coincided  with  an  absolute  increase.  The  two  following 
charts  indicate  that  this  is  so. 

In  Charts  V  and  VI  the  black  figures  and  lines  represent  the  |total  mono- 
nuclears, the  red  figures  and  lines  represent  the  percentage  of  mononuclears. 

An  observation  made  in  New  York  three  months  previously,  of  the  case 
represented  in  Chart  VI,  gave  mononuclear  percentage  34.  Total  number  of 
mononuclears  per  cubic  millimeter,  2400. 

Chart  VII  is  from  twins  A  and  B,  aged  thirteen.     B  received  a  blow  on 


238 


SOME   HEMATOLOGICAL   STUDIES   IN   TUBERCULOSIS 


the  left  tibia  in  a  hockey  game,  while  east  at  school.  Cold  abscess  resulted. 
Opened  December  28,  1908,  and  Bier's  hyperemia  appHed. 

The  mononuclear  increase  coincided  with  opsonic  increase  of  from  0.7 
(three  observations)  to  1.2  and  1.3. 

Chart  VIII  was  prepared  from  a  tuberculous  adult,  two  years  in  Colorado, 
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CHART  IV 

receiving  inoculations  of  living  tubercle  baciUi,  beginning  with  one  on  Novem- 
ber 30,  1908,  and  increasing  at  weekly  intervals  to  1200  on  June  24,  1909. 
Remarkable  improvement  was  shown. 

In  consulting  the  literature  regarding  changes  in  the  white  corpuscles  due 
to  altitude,  litde  has  been  found. 

In  a  balloon  ascent  of  one  hour  and  twenty  minutes  by  Jolly,*  November  21, 
1901,  observations  showed  that  the  white  corpuscular  elements  remained  the 
same. 
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CHART  V 
Healthy  Male  Adult 
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Bensaude/  November  28,  1901,  in  an  ascent  of  4400  meters  in  two  hours, 
observed  the  following,  but  did  not  seem  to  be  struck  by  the  change: 


On  Ground 

4400 
Meters 

On  Return  to 
Ground 

75-5 

23-7 

0.8 
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26.0 

0.8 
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34.8 

0.2 
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CHART  VII 


Zuntz^  explains  the  increased  numbers  of  erythrocytes  in  high  altitudes  as 
due' to  hyperplasia  of  the  bone-marrow,  and  by  his  experiments  on  dogs  it 
would  seem  conclusively  demonstrates  this. 

By  colored  plates  he  pictures  the  changes  in  blood-smears  due  to  this  in- 
creased marrow  activity,  and  in  a  specimen  of  blood  taken  from  the  marrow 
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vein  of  a  dog  previously  almost  bled  to  death,  he  shows,  besides  the  appearance 
of  nucleated  red  cells,  the  presence  of  large  lymphocytes. 

In  the  large  number  of  slides  counted  we  found  only  one  nucleated  red 
corpuscle. 

Experiments  are  now  being  made  to  ascertain  if  marrow  hyperplasia  can 
account  for  the  increase  in  the  lymphocyte  element  we  have  recorded.  It  is 
interesting  to  observe  that  the  ratio  of  increase  in  these  cells  is  approximately 
30  per  cent.,  which  is  about  the  ratio  of  erythrocyte  increase  at  this  altitude. 

The  question  of  differences  in  observations  on  the  blood  of  men  and  women 
emphasized  by  Kjer-Petersen^  caused  us  to  separate  our  results  as  depicted 
in  the  followino[  table: 


Poly- 

Mononuclears 

EOSINO- 
PHILES 

Mast- 
cells 

JTlUKi'tHJ 

NU- 
CLEARS 

Small  Lymphocyte 

Large  Lymphocyte,  Large  Mono- 
nuclear; Transitionals 

Average 

Mean 

Extremes 

Average        Mean     |      Extremes 

CLASS  I— NORMAL  ADULTS 

57  Men;  112  Counts 

52-9 

21.5 

21 

1     4-42           1     23.4     1       23       1     4-40 
34  Women;  43  Counts 

1.9 

0-3 

55-2 

21.6 

18 

1     0-41           1     20.9     1       22       1     4-47 
CLASS  II— CURED  CASES 
34  Men;  53  Coxtnts 

1.7 

0.6 

53-8 

20 

19 

'     0-5-39-S     1     24        1       22       1     4-56 
23  Women;  50  Counts 

1-7 

o-S 

58 

18.5 

18 

1     4-38           1     20.7     1       21       1     6.5-32 
CLASS  III— IMPROVING  CASES 
20  Men;  56  Counts 

2-3 

0-5 

63.6 

13-9 

14 

1     3.5-33        1     20.5     1       20       1     4-43 
23  Women;  59  Counts 

1.6 

0.4 

S4-9 

20 

19 

1     0.5-33        1     22.8     i       22       1     9.5-44 
CLASS  IV— STATIONARY  CASES 
32  Men;  85  Counts 

1.9 

0.4 

65.8 

15-4 

15 

i     2-20.5       1     16.7     1       16      1     2.5-37.5 
18  Women;  46  Coxjnts 

1.6 

o-S 

64.7 

iS-8 

15 

'     5-5-33        '     17-7     1       18       1     3-29 
CLASS  V— ADVANCING  CASES 
25  Men;  90  Counts 

1-5 

0-3 

70.7 

II. 2 

9 

1     2-29.5        1     16.2     1       14       1     2.5-34 
20  Women;  71  Counts 

1.4 

o-S 

73-6 

lo.s 

10 

1.5-22.5          14.7           15           0.5-27 

0.9 

0-3 

16 
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By  this  table  can  also  be  seen  the  lymphocytes  separated  into  two  groups, 
showing  the  average,  mean,  and  extremes  in  each  group. 

In  the  next  table  the  results  of  all  the  counts  are  arranged  together,  to  show 
the  average,  mean,  and  extremes  of  the  small  and  large  lymphocytes. 


Poly- 

Mononuclears 

EOSINO- 
PHILES 

Mast- 
cells 

NTJ- 
CLEARS 

Small  Lymphocyte 

Large  Lymphocyte,  Large  Mono- 
nuclear; Transitional 

Average 

Mean 

Extremes 
CLASS 
90  Case 

Average  |      Mean 
I— NORMAL 
s;  154  Counts 

Extremes 

54-1 

19-3 

20 

0-42           1     24.2     1       23 

CLASS  II 
55  Cases;  ioi  Counts 

4-47 

2 

0.4 

56.4 

17-5 

17 

0.5-39-5     1     22,-?,     1       22 
CLASS  III 
40  Cases;  102  Counts 

4-56 

2-3 

0-5 

59-7 

16 

17 

0.5-33       1     22.2     1       20 
CLASS  IV 
50  Cases;  108  Counts 

4-44 

1-7 

0.4 

65-5 

15 

IS 

2-33          1     17-5     1       17 
CLASS  V 
45  Cases;  128  Counts 

S-5~37-5 

1.6 

0.4 

71-3 

II 

10 

I-5-29-5          16              16 

0-5-34 

1-3 

0.4 

The  time  of  day  and  the  consequences  of  digestion  and  exercise  also  were 
considered,  and  our  observations,  as  indicated  by  the  following  results  on  a 
healthy  male  adult,  confirm  those  of  Kjer-Petersen,^  that  great  variations  were 
not  encountered  from  these  causes. 

C.  W.  L.  Total  Leucocytes  per  c.mm.  Mononuclears 

10.30  A.  M 4764  43.5 

2        P.  M 5544  46.5 

6.30  A.  M 5652  53.5 

12.30  P.  M 5486  46.5 

6       P.  M 5040  57.5 

However,  most  bloods  were  taken  at  hours  when  such  possible  factors  in 
inducing  changes  might  be  avoided.  For  instance,  the  blood-smears  from  the 
Colorado  college  students  were  collected  on  a  day  when  no  exercise  had  been 
taken  and  one  hour  before  the  evening  meal. 

The  specimens  in  Charts  V  and  VI  were  first  obtained  within  fifteen  minutes 
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of  arrival  by  train,  2.30  P.  M.,  and  the  subsequent  observations  were  made  at 
breakfast  time,  8  a.  m. 

Discussion  on  the  Possible  Bearing  of  These  Observalions.— For  many  years 
it  has  been  presumed  that  dwellers  at  an  altitude  possessed  a  high  degree  of 
immunity  to  tuberculosis. 

In  1853  Alexander  Spengler^  noticed  such  protection  among  the  inhabitants 
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CHART  VIII 


at  Davos,  Switzerland,  in  spite  of  the  poor  housing  of  the  people.  He  also 
called  attention  to  the  fact  that  natives  of  Davos  who  went  to  the  lowlands  as 
waiters  and  indoor  workers  developed  tuberculosis,  but  by  returning  to  their 
native  town  regained  their  health. 

We  in  Colorado  have  seen  many  similar  occurrences,  especially  among  the 
children  of  tuberculous  parents.     Many  of  these  have  returned  from  eastern 
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schools  and  colleges  with  open  tuberculous  lesions,  to  rapidly  recover  in  this 
altitude. 

The  rarity  of  an  outbreak  of  tuberculosis  here,  in  spite  of  the  large  numbers 
of  tuberculous  invalids  and  their  children,  is  proverbial. 

Hovi^ever,  according  to  Latham  ^  tuberculous  disease  has  been  found  to  be 
rife  among  the  v^^atchmakers  in  the  high  Alps,  and  he  quotes  Dettweiler  as 
saying  that  the  idea  that  at  a  certain  altitude  there  exists  a  zone  free  from  tuber- 
cle bacilli  is  erroneous. 

The  statistics*  compared  regarding  sanatorium  plus  climatic  cures  of  the 
Swiss  and  German  sanatoria,  corroborate  the  experiences  of  old  practitioners 
in  Colorado. 

German  sanatoria,  after  four  years,  permanent  cures 20  per  cent. 

Turban  (Davos) 48  per  cfent. 

Basle  Sanitorium  (Davos) 64  per  cent. 

That  fever  disappears  from  the  tuberculous  invalids  coming  to  an  altitude 
more  surely  than  in  the  lowlands  is  shown  by  the  following  figures:* 

Volland  and  Turban  (Davos),  in  over  60  per  cent,  fever  disappeared. 

Schroder,  at  Hohen-Honnef,  in  only  37  per  cent,  fever  disappeared. 

This  observation,  too,  is  agreed  to  by  Colorado  physicians. 

No  physiological  change  due  to  altitude  has  yet  been  settled  upon  to  ex- 
plain the  benefit  of  altitude  to  the  tuberculous,  and  it  may  be  probable  that 
several  factors  participate. 

In  the  light  of  recent  work,  autoinoculation  due  to  deeper  breathing  has 
been  a  suggested  explanation. 

However,  in  following  the  latter  work  on  the  immunity  investigations  in 
tuberculosis,  one  is  struck  with  the  growing  importance  placed  upon  the  lymph- 
ocyte element  as  the  chief  machinery  of  the  organism's  defence. 

BarteP  states  that  the  behavior  of  tubercle  bacilli  that  have  entered  the 
body  through  natural  channels  indicates  a  protective  action  on  the  part  of  the 
cells  of  organs,  and  especially  of  lymphocytes,  against  infection. 

Recent  researches  by  Opie^"  show  that  the  epithelioid  cells  in  tuberculous 
tissue  contain  an  enzyme  exactly  similar  to  that  possessed  by  the  large  mononu- 
clear leucocytes  of  the  circulating  blood. 

His  work  indicates  that  these  epithelioid  cells  may  in  reality  be  emigrated 
large  mononuclear  leucocytes,  which  they  very  closely  resemble. 

Nichols"  has  shown  in  the  histological  study  of  the  lesions  of  immunized 
rabbits  that  the  reaction  to  infection  on  the  part  of  the  lung  of  the  vaccinated 
animals  is  much  more  rapid  and  intense  than  in  the  control  or  non -vaccinated 
animals. 
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He  intimates  that  the  tissue-cells  could  hardly  multiply  quickly  enough  to 
account  for  the  excess  of  epithelioid  cells,  and  that  more  probably  most  of  these 
are  leucocytes  from  the  blood. 

The  participation  of  the  lymphoid*  cells  in  tubercle  formation  has  long 
been  known,  and  Metchnikoff  has  claimed  the  giant-cells  to  be  accumulated 
macrophages. 

In  experimental  tuberculosis  the  response  of  tissue  to  a  beginning  infection 
is  accompanied  by  an  accumulation  of  polymorphonuclear  leucocytes,  but 
these  are  soon  replaced  by  epithelioid  and  lymphoid  cells. 

Claude  and  Zaky^^  in  1902  showed  in  animals  which  best  resisted  tubercu- 
lous infection  the  presence  of  many  large  mononuclears.  Halbron  in  1903^^ 
also  emphasized  the  importance  of  these  cells.  In  1905  Ullom  and  Craig,^^ 
in  summarizing  their  investigations  on  blood  studies  in  pulmonary  tuber- 
culosis, stated  that  they  had  received  the  impression,  that  the  actual  increase  in 
the  lymphocytes,  corresponded  to  increased  resistance  of  the  patient  to  tuber- 
culosis. It  is  also  an  interesting  fact  that  the  age-period  of  greatest  outbreak 
of  pulmonary  tuberculosis,  is  not  that  of  childhood,  when  the  percentage  of 
lymphocytes  is  greatest. 

It  would  seem,  therefore,  that  the  increased  numbers  of  lymphoid  cells  we 
have  observed,  as  probably  due  to  our  altitude,  may  at  least  be  one  factor  in 
the  explanation  of  the  benefit  derived  by  the  tuberculous  invalids  v/ho  come  to 
Colorado,  and  in  the  relative  tuberculosis  immunity  supposedly  enjoyed  by  our 
inhabitants. 

Our  grateful  thanks  are  due  to  Clarence  W.  Lieb,  M.A.,  who  assisted  us 
with  many  of  our  blood-counts. 

Dr.  G.  W.  Holden,  of  the  Agnes  Memorial  Sanitorium,  Denver,  and  Dr. 
Saling  Simon,  of  the  National  Jewish  Hospital,  Denver,  kindly  sent  us  a 
number  of  differential  counts  made  in  their  institutions.  Their  results  agreed 
very  well  with  ours,  but  as  the  classification  of  their  patients  differed,  we 
have  not  been  able  to  group  the  results  in  the  classes  we  divided  our  cases 
into.f 

*  The  power  of  the  lymphoid  blood-cells  to  split  wax  has  been  shown  by  MM.  Noel 
Fiessinger  et  Pierre-Louis  Marie."  This  is  especially  interesting  in  view  of  the  wax  con- 
tent of  the  tubercle  bacillus.  Berghel  found  a  similar  lipolytic  function  in  the  mono- 
nuclears. The  early  demonstrations  of  MetchnikoiT,  and  more  recently  by  Metalnikoff, 
on  the  larva  of  the  bee  moth,  corroborate  this  finding.  Metalnikofif  found  in  the  blood 
of  this  insect,  which  feeds  on  bee's  wax,  a  very  active  lipase,  and  these  insects  can 
destroy  large  quantities  of  tubercle  bacilli,  when  injected,  with  remarkable  facility. 

t  The  writers  wish  to  thank  Mr.  G.  B  Bosworth,  of  Denver,  and  Mr.  F.  H.  Morley, 
of  Colorado  Springs,  and  others,  for  their  generosity  in  contributing  to  the  expenses  inci- 
dental to  the  work. 
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Journal  of  the  Medical  Sciences,  September,  1905. 


DISCUSSION  ON  DOCTOR  WEBB'S  PAPER 
Dr.  T.  W.  Hastings,  New  York:  Dr.  Webb  has  called  attention  to  an 
interesting  fact  which  has  not  been  noted  before,  that  there  is  a  change  in  the 
relations  between  the  different  types  of  leucocytes  at  certain  high  altitudes 
which  consists  of  an  increase  in  the  mononuclear  elements  in  the  blood  from 
healthy  and  tuberculous  individuals.  It  has  been  known  for  long  that  the 
lymphocytes  are  relatively  and  absolutely  increased  to  a  slight  degree  in  the 
more  chronic  tuberculous  conditions  provided  that  the  case  is  imcomplicated 
with  a  secondary  infection,  yet  the  changes  are  not  so  marked  as  noted  in 
Dr.  Webb's  cases. 

The  authors  have  not  made  it  perfectly  clear  in  what  type  of  cell  was  found 
this  increase  at  high  altitudes.  They  refer  to  all  the  mononuclear  cells  as 
lymphocytes,  and,  according  to  the  charts  shown  in  connection  with  the  paper, 
all  the  large  forms  of  cells  are  increased  in  number.  This  large  mononuclear 
element  is  the  one  cell  in  the  blood  regarding  the  origin  of  which  we  are  in 
doubt.  We  cannot  prove  that  the  large  mononuclear  type  comes  from  any  one 
cell.  If  we  accept  Pappenheim's  idea  that  it  is  a  transitional  type,  Dr.  Webb 
might  conclude  that  the  high  altitude  stimulated  the  bone-marrow.  On  the 
other  hand,  according  to  other  views,  he  would  have  to  recognize  this  as  the 
result  of  stimulation  of  the  spleen  or  endothelial  tissues. 

The  type  of  mononuclear  cell  which  apparently  monopolizes  the  increment 
is  the  large  mononuclear — judging  from  the  drawings — the  cell  which   is 
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relatively  and  absolutely  increased  in  pertussis  and  variola,  and  not  the  small 
lymphocyte,  which  is  increased  in  chronic  tuberculosis.  This  is  interesting  in 
the  light  of  results  obtained  by  Opie  and  Buxton  from  experiments  upon  the 
question  of  phagocytosis  in  immunity,  yet  it  would  be  rash  for  one  to  draw 
conclusions  from  such  observations,  and  from  these  variations  in  blood-counts, 
until  some  definite  relation  between  the  mononuclear  phagocytic  cells  and  the 
large  mononuclear  of  the  blood  is  proved. 

The  reference  made  to  the  statements  of  Kjer-Petersen  and  Cabot,  that 
the  differential  leucocyte  counts  of  women  are  so  variable  under  normal 
conditions  that  one  may  not  consider  lymphocytosis  and  mononucleosis  of 
significance  in  disease,  does  not  apply  to  Dr.  Webb's  results,  for  the  variations 
found  by  him  are  beyond  the  limits  of  any  found  under  normal  conditions 
except  in  infants. 

Dr.  Lawrason  Brown,  Saranac  Lake,  N.  Y.:  I  think  Drs.  Webb  and 
Williams  are  to  be  congratulated  upon  their  excellent  paper,  giving  the  results 
of  their  hematological  studies  in  tuberculosis.  I  would  like  to  ask  what  propor- 
tion of  the  subjects  of  their  experiments  were  males  and  females,  both  of  the 
children  and  adults,  and  also  whether  the  experiments  were  made  at  the  same 
hour  of  the  day. 

Dr.  Duncan  A.  L.  Graham,  Pittsburg:  The  increase  in  the  number 
of  red  cells  following  residence  in  high  altitudes  is  a  compensatory  phenom- 
enon. This  increase  in  number  merely  represents  the  effort  on  the  part  of 
the  body  to  maintain  the  normal  oxidation  of  the  tissues.  Chronic  carbon 
monoxid  poisoning  closely  simulates  the  condition  found  in  patients  living  in 
high  altitudes.  From  experimental  studies  in  this  subject  in  guinea-pigs  by 
Dr.  Nasmith  and  myself  we  were  able  to  increase  the  number  of  red  blood-cells 
of  the  pig  from  5,500,000  per  c.mm.  to  11,000,000  per  c.mm.  This  increase  in 
number  of  50  per  cent,  exactly  corresponds  with  the  percentage  saturation 
with  CO. 

Boycott  and  Douglas  have  shown  that  the  total  oxygen  capacity  of  the 
blood  in  polycythemia  is  only  normal,  and  is  not  increased  with  the  increase 
in  the  number  of  red  cells. 

The  increase  in  white  blood-cells,  especially  the  large  mononuclear  cells 
found  by  Dr.  Webb  in  people  living  or  coming  to  high  altitudes,  I  think  is  a 
part  of  the  same  phenomenon.  We  do  get  a  moderate  leucocytosis  with  an 
absolute  increase  of  the  large  mononuclear  cells  in  chronic  monoxid  poisoning. 
These  changes  found  in  the  white  blood-cells  by  Dr.  Webb  I  think  are  wholly 
due  to  altitude,  and  are  a  part  of  the  body  process  necessary  to  maintain 
normal  oxidation  at  altitude. 
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Dr.  Gerald  Bertram  Webb,  Colorado  Springs  (closing  the  discussion) : 
I  think  the  chart  referring  to  the  Harvard  and  Colorado  college  students  will 
answer  Dr.  Brown's  question.  The  percentages  of  men  and  women  on  whom 
observations  were  made  are  also  charted. 

In  reply  to  Dr.  Hastings  we  think  it  is  more  than  probable  that  the  increased 
activity  of  the  bone-marrow  which  is  responsible  for  the  increased  erythrocytes 
is  probably  responsible  for  the  increase  in  lymphocytes. 

The  increase  in  lymphocytes  in  whooping-cough  has  been  explained  by 
some  as  due  to  the  violent  muscular  efforts.  The  muscular  effort  of  breathing 
is  probably  also  increased  by  altitude. 


THE   VALUE   OF   THE   TUBERCULO-OPSONIC   TEST 

IN  THE  DIAGNOSIS  OF  PULMONARY 

TUBERCULOSIS 

By  Hugh  M.  Kinghorn,  M.D.,  David  C.  Twichell,  M.D.,  and  Norman 

Carter,  M.D. 

With  the  Assistance  of 

Robert  C.  Paterson,  M.D.,  and  Mr.  Frederick  W.  O.  Werry 


Our  object  in  investigating  the  tuberculo-opsonic  test  was  twofold:  first, 
to  determine  its  value  in  the  diagnosis  of  pulmonary  tuberculosis;  and,  second, 
to  estimate  its  value  as  a  control  to  tuberculin  treatment  in  cases  of  pulmonary 
phthisis. 

The  second  part  of  our  investigation  was  communicated  by  us  at  the 
Washington  Congress  on  Tuberculosis  in  October,  1908. 

In  that  communication  we  gave  the  results  of  our  work  on  the  accuracy  of 
the  tuberculo-opsonic  test.  In  100  separate  tests  of  the  same  healthy  serum 
(D.  C.  T.)  we  found  the  mean  error  of  a  single  test  to  be  ±.14-  The  following 
table  gives  the  mean  errors  of  different  workers : 

Bulloch  reports  a  mean  error  of ±  -09 

Peterson  reports  a  mean  error  of ±  -19 

Urwick  reports  a  mean  error  of ±  •  1 1 

Lawson  and  Stewart  report  a  mean  error  of ±  -^3 

Fleming  reports  a  mean  error  of ±  .10 

Shaw  resports  a  mean  error  of ±  -19 

Kinghom  and  Twichell  report  a  mean  error  of ±  -14 

Our  chief  objects  in  making  tuberculo-opsonic  tests  on  phthisical  cases  that 
were  being  treated  with  tuberculin  were  to  get  a  general  view  of  the  effect  of 
the  doses  on  the  opsonic  indices  of  the  patients,  and  to  see  if  we  should  have  to 
modify  our  methods  of  giving  the  tuberculin  from  the  information  obtained. 

The  tuberculins  used  were  Koch's  old  tuberculin,  Koch's  bacillen  emulsion, 
and  the  bouillon  filtrate  (as  described  by  Denys).  The  method  of  administer- 
ing the  tuberculin  was  according  to  the  slow  or  progressive  method,  as  des- 
cribed by  Dr.  E.  L.  Trudeau,  in  the  "American  Journal  of  the  Medical 
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Sciences"  (June,  1907).  We  did  not  follow  Professor  Wright's  methods,  and 
control  the  doses  by  the  opsonic  index,  but  gave  the  doses  at  intervals  of  from 
three  to  four  days,  and  examined  the  opsonic  indices  from  day  to  day. 

All  our  patients  had  pulmonary  tuberculosis,  were  all  in  good  physical 
condition,  and  were  without  fever.  From  the  facts  which  we  gave  in  that 
communication,  we  think  it  was  shown  that  the  tuberculo-opsonic  index  was 
raised  by  injections  of  tuberculin;  that  negative  and  positive  phases  occurred 
with  about  equal  frequency  after  injections;  that  when  injections  were  given 
at  intervals  of  three  or  four  days,  in  about  70  per  cent,  of  cases  the  injections 
were  given  when  the  negative  phase  had  either  already  ceased,  or  had  not 
occurred;  that  in  only  15  per  cent,  of  cases  was  the  index  still  further  depressed, 
when  an  injection  was  made  during  a  negative  phase,  and  that  in  the  remaining 
85  per  cent,  of  such  cases  a  positive  phase  at  once  set  in.  Though  it>  is  quite 
impracticable  to  use  the  test  each  day  on  each  patient,  we  think  that  the  test 
showed  itself  to  be  of  definite  value  with  regard  to  the  spacing  of  doses,  because 
in  the  vast  majority  of  cases  (70  per  cent.)  the  positive  and  negative  phases 
had  ceased  within  three  to  four  days.  We  concluded  from  these  facts  that  the 
method  of  giving  tuberculin  with  intervals  of  three  to  four  days  is  reasonably 
safe.  In  view  of  the  fact,  however,  that  in  30  per  cent,  of  cases  the  disturbance 
in  the  blood  caused  by  the  doses  had  not  ceased  in  three  to  four  days,  the 
writers  have  decided  to  lengthen  the  interval  of  dosage,  and  to  give  tuberculin 
injections  once  a  week,  in  order  to  see  if  better  results  can  be  obtained. 

To  obtain  an  estimate  of  the  value  of  the  tuberculo-opsonic  test  in  the 
diagnosis  of  pulmonary  tuberculosis,  we  planned  our  work  as  follows: 

1.  To  compare  the  opsonic  indices  of  a  large  number  of  healthy  persons; 

2.  Of  patients  with  pulmonary  tuberculosis; 

3.  Of  patients  with  other  acute  febrile  diseases. 

We  tested  these  serums,  in  both  the  unheated  and  heated  states.  The 
heated  serums  were  heated  for  ten  minutes  at  60°  C. 

In  all  our  opsonic  work  one  healthy  serum  was  used  as  the  control  (D.  C. 
T.).  This  serum  was  tested  for  four  days  against  two  other  healthy  serums 
from  men  of  good  physique,  and  was  found  to  be  normal.  It  was  also  tested 
every  two  hours  for  five  consecutive  days,  between  8  A.  M.  and  10  p.  M.,  and 
found  not  to  vary  beyond  the  range  of  technical  error.  We  therefore  con- 
sidered it  to  be  both  a  normal  and  a  stable  serum. 

Range  0}  Variation  in  the  Tuberculo-opsonic  Indices  in  the  Unheated  Serums 
of  Healthy  Persons.— Wq  have  been  unable  to  convince  ourselves  that  the 
tuberculo-opsonic  indices  of  healthy  serums  are  within  such  restricted  limits 
as  Bulloch,  Fleming,  and  others  have  stated.     From  the  knowledge  of  the 
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opsonic  literature  which  we  possess  we  regard  the  work  from  Sir  Almroth 
Wright's  laboratory  as  perhaps  the  most  accurate  of  any  opsonic  work  that  is 
published.  This  is  largely  due  to  the  number  of  control  serums  which  he  uses. 
In  the  routine  work  of  Wright's  laboratory  the  controls  used  in  connection  with 
the  estimation  of  the  tuberculo-opsonic  indices  of  their  patients  are  furnished 
by  the  various  workers  in  the  laboratory,  and  these  are  used  in  the  proportion 
of  one  control  to  every  eight  or  ten  patients'  serums.  Thus,  in  each  day's  work 
there  are  three  or  four  normal  serums  used.  Thus  each  control  serum  is  checked 
by  the  others.  The  actual  phagocytic  cottnt  of  all  the  controls  is  divided  by 
the  mean  of  the  number  of  all  the  controls  counted.  In  most  laboratories,  and 
in  the  Saranac  laboratory,  one  control  serum  has  been  used.^ 

In  Wright's  work  on  the  diagnosis  of  tuberculosis  by  the  opsonic  index  a 
pool  of  healthy  serums  was  used  as  a  control,  so  that  the  same  chance  of  error 
in  technic  occurred  with  this  pool  as  it  did  with  one  healthy  serum.  In  the 
following  tables  we  have  inserted  serums  which  were  tested  against  an  emulsion 
of  not  lower  than  0.5  tubercle  bacilli  per  cell. 

Our  accuracy  tests  showed  us  that  an  emulsion  of  this  strength  gives  as 
accurate  results  as  does  a  stronger  one. 

Bulloch,  using  as  control  his  own  serum,  estimated  the  opsonic  indices  of 
forty-four  students  and  forty  nurses  at  the  London  Hospital,  and  of  these 
eighty-four  people,  seventy-five  had  indices  between  0.90  and  i.io,  while  of 
the  remaining  nine,  one  had  an  index  of  1.20  and  four  were  as  low  as  0.80; 
none,  however  going  outside  of  these  limits.^ 

Fleming  gave  the  results  which  were  obtained  at  St.  Mary's  Hospital  from 
August,  1906,  to  July,  1907."  The  indices  of  forty-four  healthy  people  were 
given.  The  number  of  times  which  the  index  of  one  individual  was  measured 
varies  from  i  to  193,  the  whole  amounting  to  635  estimations.  Of  this  total  of 
635  estimations,  0.8  per  cent,  were  under  0.90,  10. i  per  cent,  were  between 
0.90  and  0.95,  76  per  cent,  were  between  0.95  and  1.05,  10.7  per  cent,  between 
I. OS  and  i.io,  and  1.7  per  cent,  over  i.io.  Thus  a  very  small  percentage  fell 
outside  the  limits  of  0.90  to  1. 10,  and  there  was  practically  the  same  number 
between  0.90  and  0.95  as  there  was  between  1.05  and  i.io.  Fleming,  therefore, 
considered  that  the  normal  limits  seemed  to  be  0.90  and  i.io.  He  mentioned 
that  0.80  and  1.20  have  from  the  commencement  been  taken  as  the  limits  of 
normal  serums.  He  regarded  an  index  of  0.80  or  1.20  as  suspicious,  and  if, 
on  a  second  estimation,  a  second  such  reading  was  obtained,  he  felt  justified  in 
saying  that  he  was  dealing  with  an  abnormal  serum. 

The  following  table  gives  the  tuberculo-opsonic  indices  of  fifty-six  healthy 


252 


THE   TUBERCULO-OPSONIC  TEST   IN   DIAGNOSIS 


persons,  which  were  tested  by  us.    These  serums  were  all  tested  against  one 
healthy  serum  (D.  C.  T.). 


TABLE  I.— HEALTHY 


).    Date 

Naite 

Unheated  Serum 

Heated  Serum 

Nc 

Phag.  Count 

Opsonic  Index 

Phag 

Count 

Opsonic  Index 

I 

.  July  8,  '08 

Mrs.  H. 

79/200  = 

39 

39/69 

= 

•56 

3/100  =  .03 

3/69 

=  .04 

2 

-  "   9.  " 

Mr.  W. 

143/200  = 

71 

71/108 

= 

•65 

12/100  =  .12 

12/108  =  .11 

3 

"   10,  " 

Mrs.  D. 

151/200  = 

75 

75/68 

= 

1. 10 

i/ioo  =  .01 

1/68 

=  .01 

4 

"   II,  " 

Miss  F. 

82/100  = 

82 

82/90 

= 

.91 

15/100  =  .15 

15/90 

=  .17 

5 

•  "   13.  " 

Miss  W. 

110/200  = 

55 

55/102 

= 

•54 

23/200  =  .11 

11/102  =  .11 

6 

-  "   14,  " 

Mrs.  B. 

72/150  = 

48 

48/59 

= 

.81 

Il/lOO  =  .11 

11/59 

=  .18 

7 

.  "   16,  " 

Miss  T. 

55/100  = 

55 

55/57 

= 

.96 

17/100  =  .17 

17/57 

-  =  -30 

8 

.  "   18,  " 

Miss  H. 

88/100  = 

88 

88/108 

= 

.81 

9/15 

D  =  .06 

6/10 

8  =  .06 

9 

.  Aug.  3,  " 

Mr.  D. 

188/200  = 

94 

94/57 

= 

1.64 

3/100  =  .03 

3/57 

=  ^05 

lO 

■  "   4,  " 

Mrs.  M. 

217/200  =  I 

08 

108/100 

= 

1.08 

9/100  =  .09 

9/100  =  .09 

II 

■  "   4,  " 

Miss  H. 

219/200  =  I 

09 

109/100 

= 

1.09 

42/200  =  .21I21/1OO  =  .21 

12 

-  "   5.  " 

Miss  G. 

90/100  = 

90 

90/86 

= 

1.05 

28/15 

0   =  .18 

18/86 

=  .21 

13 

.  "   6,  " 

Miss  B. 

I I 1/200  = 

55 

55/69 

= 

.80 

24/100  =  .24 

24/69 

=  .36 

14 

•  "   7>  " 

Mr.  W. 

178/200  = 

89 

89/123 

= 

.72 

4/100  =  .04 

4/12 

3  =  ^03 

15 

.  "   8,  " 

Mrs.  J. 

170/200  = 

85 

85/54 

= 

1-57 

9/100  =  .09 

9/54 

=  .17 

i6 

.  "  10,  " 

Mr.  P. 

85/100  = 

85 

85/98 

= 

.87 

7/100  =  .07 

7/98 

=  .07 

i7 

.  "  II,  " 

Miss  L. 

57/100  = 

57 

57/56 

= 

1.02 

46/15 

D  =  .30 

30/56 

=  -54 

i8 

-  "  13.  " 

A.  S. 

76/100  = 

76 

76/54 

= 

1.40 

13/100  =  .13 

13/54 

=  .24 

19 

-  "  14,  " 

Miss  F. 

I 16/100  =  I 

16 

I 16/102 

= 

1. 14 

17/100  =  .17 

17/102  =  .17 

20 

.  Oct.  16,  " 

Dr.  C. 

232/200  =  I 

16 

116/132 

= 

.88 

3/100  =  .03 

3/13 

2  =  .02 

21 

-  "  17.  " 

Miss  M. 

122/100  =  I 

22 

122/107 

= 

1. 14 

22/100  =  .22 

22/10 

7  =  .20 

22 

-  "   i9>  " 

Mrs.  L. 

199/200  = 

99 

99/109 

= 

.90 

14/100  =  .14 

14/109  =  .12 

23 

.  "  22,  " 

Dr.  B. 

326/250  =  I 

30 

130/115 

= 

1-13 

32/200  =  .16 

16/11 

5  =  -^3 

24 

■  "  29,  " 

Mrs.  B. 

110/200  = 

J  5 

55/56 

= 

.98 

21/200  =  .10 

10/56 

=  .18 

25 

.  Nov.  21,  " 

Mrs.  H. 

151/200  = 

76 

76/83 

= 

.92 

7/200  =  .03 

3/83 

=  .04 

26 

.  "  21,  " 

Mrs.  P. 

226/200  =  I 

13 

"3/83 

= 

1.36 

. 

27 

■  "  23,  " 

F.  L. 

218/200  =  I 

09 

109/95 

= 

I-I5 

7/100  =  .07 

7/95 

=  .07 

28 

-  "  25,  " 

Miss  M. 

122/200  = 

61 

61/60 

= 

1.02 

14/200  =  .07 

7/60 

=  .11 

29 

-  "  30.  " 

Mr.  B. 

[Poor  slides] 

4/200  =  .02 

2/03 

=  .02 

30 

.  Dec.  8,  " 

Mrs.  M. 

180/200  = 

90 

90/60 

= 

1.36 

20/200  =  .10 

10/66 

=  -15 

31 

Mrs.  L. 

91/100  = 

91 

91/61 

= 

1.49 

32 

Mr.  H. 

83/100  = 

83 

83/85 

= 

•97 

33 

Mrs.  A. 

67/100  = 

67 

67/80 

= 

■83 

34 

Miss  C. 

50/100  = 

50 

50/54 

= 

.92 

35 

Mrs.  V. 

52/100  = 

52 

52/54 

= 

.96 

36 

Mrs.  H. 

lOl/lOO  =  I 

01 

101/99 

= 

1.02 

37 

Miss  T. 

I 10/100  =  I 

10 

1 10/100 

= 

1. 10 

38 

Mr.  B. 

94/100  = 

94 

94/87 

= 

i.og 

39 

Mr.  M. 

46/100  = 

46 

46/88 

= 

•52 

40 

. 

Mr.  H. 

217/100  =  2 

17 

217/151 

= 

1.44 

41 

. 

Mr.  0. 

147/100  =  I 

47 

147/151 

= 

■97 

42 

. 

Mr.  B. 

34/100  = 

34 

34/80 

= 

.42 

43 

Mr.  H. 

36/100  = 

36 

36/80 

= 

•45 

44 

Mrs.  S. 

73/ioob  = 

73 

73/80 

= 

•91 

. 

- 

45 

Rev.  Dr.  T. 

39/100  = 

39 

39/66 

= 

•59 

• 

• 
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No. 


46 

47 
48 

49 
5° 
51 
52 
53 
54 
55 
56 
57 


Or: 


Date 


Name 


Mr.  R. 
Mr.  M. 
Mrs. 
Mrs.  M. 
Mr.  M. 
Mrs.  P. 
Mrs.  P. 
Mr.  T. 
Miss  M. 
Mrs.  P. 
Miss  T. 
Mr.  A. 


Unheated  Serum 


Phag.  Count 


Mean  of  two 

186/100  =  1.86 
140/100  =  1.4^ 

155/100  =  1-55 

104/100  =  1.04 

118/100  =  i.i' 

148/100  =  1.48 

98/100  = 

162/100  =  1.62 

89/100  =  .89 

68/100  =  .68 


Opsonic  Index 


186/202  = 
140/162  = 
155/162  = 
104/115  = 
118/129  = 
148/128  = 
98/107  = 
162/209  = 

89/95     = 
68/96     = 


Heated  Serum 


Phag.  Count 


•99 
•99 
.92 
.86 
.96 
.90 
.91 
1. 16 
.92 
•77 
■94 
•71 


Opsonic  Index 


TABLE  2.— SUMMARY  OF  UNHEATED  HEALTHY  SERUMS 


Total  Number  of  Indices,  56. 
Range 

Over  1.20 

Between  i. 20-1. 10 

"        1.05-1.10 

"        1.00-1.05 

"        0.95-1.00 

"        0.90-0.95 

"        0.80-0.90 

Below      0.80 


Me.-wj  Value  of  These,  0.973. 


Number 
--      7 
--     5 
•-     5 
--     4 


Number 
,.    18 
•-    38 
•-    25 


Per  Cent. 

12.50 

8.93 

8.93 

7^i4 

14.28 

14.28 

14.28 

19.65 

Per  Cent. 

32^15 
67.85 

44-63 
21.42 


Range 

Below  0.80  and  over  1.20 

Between  0.80-1.20 

"        0.90-1. 10 

"        0.95-1.05 ^'' 

Total    number   below    i.oo,    35.     Total    over    i.oo,    21. 
Range  (Low — High)   is  0.42-1.64. 

The  average  of  Bulloch's  66  healthy  persons  which  were  tested  against  one 
healthy  serum  (his  own  serum)  was  0.95.^  Urwick  in  20  individuals  obtained 
an  average  of  1.006. 

Of  the  56  heakhy  persons  which  we  tested,  we  obtained  an  average  of  0.97. 
The  maximum  opsonic  index  was  1.64  and  the  minimum  was  0.42.  There 
were  32.15  per  cent,  of  cases  below  0.80  or  over  1.20;  67.85  per  cent,  of  cases 
between  0.80  and  1.20;  44-63  per  cent,  between  0.90  and  i.io;  and  21.42  per 
cent,  between  0.95  and  1.05.  We  therefore  infer  from  our  results  that  the 
range  of  variation  of  the  tuberculo-opsonic  index  in  healthy  persons  is  not 
within  such  narrow  limits  as  many  observers  have  stated.    We  are  not  sur- 
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prised  to  find  this  to  be  so,  as  our  work  on  the  agglutination  of  tubercle  bacilli 
showed  us  that  there  is  a  wide  range  of  variation  in  the  agglutinating  power 
of  healthy  serums.  The  tuberculo-opsonic  and  the  serum-agglutinating  tests 
are  both  immunity  tests,  and  it  does  not  seem  unreasonable  to  think  that  there 
should  be  a  considerable  range  of  variation  in  healthy  serums  toward  such  tests. 
The  Tuberculo-opsonic  Index  of  Heated  Healthy  Serums. — In  order  to 
estimate  the  value  of  heated  pathological  serums,  it  is  necessary  to  know  the 
range  of  variation  and  the  average  index  of  heated  healthy  ones.  The  serums 
were  heated  for  ten  minutes  at  60°  C.  in  a  water-bath,  and  were  tested  against 
the  same  healthy  unheated  serum  (D.  C.  T.).  Of  29  heated  serums  from 
healthy  persons  the  opsonic  index  varied  from  .01  to  .54    The  mean  value,  .143. 

TABLE  3.— SUMMARY  OF  HEALTHY  SERUMS  HEATED  FOR  TEN  MINUTES 

AT  60°  C. 
Total  Number  of  Indices,  29.     Mean  of  These  Indices,  0.143 

Number  Between      Percentage 

Limits  of  Indices                                                                   these  Limits  Between 

Less  than  o. 10 11  37-97 

Between  0.10-0.15 6  20.69 

Below      0.15 17  58.66 

Between  0.15-0.20 6  20.69 

Below      0.20 23  79-35 

Between  0.20-0.25 3  10.34 

Below      0.25 26  89.69 

Between  0.25-0.30 i  3.45 

Below      0.30 27  93-14 

Between  0.30-0.35 o  00.00 

Below      0.35 27  93.14 

Over        0.35 2  6.86 

We  here  insert  for  comparative  purposes  Prof.  Wright's  table  of  healthy 
heated  serums.^ 

TABLE  4.— WRIGHT'S  HEATED  HEALTHY  SERUMS 


Unheated  Serum 

Heated  Serum 

Serial 

Number 
OP  Obs. 

Derivation  of  the  Serum 

Phagocytic 

Tuberculo- 

Phagocytic 

Tuberculo- 

count 

opsonic 

count 

opsonic 

Index 

Index 

I 

Healthy  man. 

104/40   =2.6 

Taken  as  i. 

13/40  =  0.32 

0.125 

2 

Healthy  man. 

96/40  =2.4 

Taken  as  i. 

8/40  =  0.20 

0.08 

3 

Pooled     serum 

of     six 

247/36  =  6.8 

Taken  as  i. 

30/50  =  0.60 

0.09 

healthy  men. 

4 

Healthy  boy. 

250/39  =  6.4 

Taken  as  i. 

15/40  =  0.40 

0.06 

5 

Healthy  boy. 

214/30  =  7-0 

Taken  as  i. 

19/40  =  0.47 

0.06 

6 

Pooled     scrum 
normal  men. 

of  eight 

60/50  =1.2 

Taken  as  i. 

2/20  =  O.IO 

0.08 

7 

Healthy  man. 

55/40  =  1.4 

Taken  as  i. 

0/40  =  0.00 

0.00 

8 

Pooled     serum 
healthy    men. 

of     six 

132/30  =  4.4 

Taken  as  i. 

3/30   =  O.IO 

O.IO 
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The  mean  values  of  the  heated  serums  of  these  eight  tests  is  0.074,  as 
against  the  mean  value  of  0.143  which  we  obtained  from  our  29  heahhy  persons. 
Comparing  our  cases  of  pulmonary  tuberculosis  with  12  cases  of  pulmonary 
tuberculosis  which  we  extract  from  Wright's  tables  in  the  above-mentioned 
article,  and  which  we  give  in  Table  5,  we  see  that  the  mean  value  of  all  our 
cases  of  pulmonary  tuberculosis  in  which  the  serum  was  heated  (52  cases)  was 
0.256,  while  the  mean  value  of  Wright's  cases  (12  cases)  was  0.593. 

The  difference  between  0.074,  for  Wright's  heated  heaUhy  serums,  and 
0.593  for  his  heated  tuberculous  serums,  is  so  marked  that  he  seemed  justified 
in  stating  that  he  could  diagnose  a  case  of  tuberculosis  that  had  constitutional 
symptoms  from  the  heated  serum  of  the  patient.  Our  figures,  however,  do  not 
permit  us  to  corroborate  this  statement.  While  the  mean  difference  between 
our  heated  healthy  serums  (0.143)  and  the  heated  serums  from  tuberculous 
patients  (0.256)  is  very  marked,  the  transition  from  the  healthy  to  the  tuber- 
culous is  so  gradual  that  no  point  can  be  taken  upon  which  we  can  state  with 
any  degree  of  certainty  that  above  or  below  this  a  given  serum  is  healthy  or 
tuberculous.  The  most  we  can  say  is  that  of  29  heated  serums  from  healthy 
persons  which  we  examined,  79.35  per  cent,  had  an  index  below  0.20,  and 
89.69  per  cent,  an  index  below  0.25. 

The  Fluctuations  of  the  Tuberculo-opsonic  Index  in  Patients  with  Pulmon- 
ary Tuberculosis.— Unheated  Serums.— SuSicient  data  have  been  given  by 
Fleming,  Urwick,  Kinghorn,  and  Twichell  and  others  to  show  that  the  tuber- 
culo-opsonic index  of  a  normal  unheated  serum  does  not  vary  from  day  to  day. 
We  have  thus  a  standard  with  which  to  compare  a  pathological  serum.  Wright 
states  that  in  cases  of  tuberculosis  associated  with  constitutional  disturbance 
the  opsonic  index  of  the  blood  is  continually  varying.^  He  found  that  its  range 
of  fluctuation  was  from  considerably  under  the  normal  to  twice  or  more  the 
normal  height. 

The  following  among  our  cases  were  under  treatment  for  pulmonary  tuber- 
culosis and  illustrate  this  point : 


Name 

Nature  of  Infection 

Temperature 

Dates  of  Blood  Ex- 
aminations 

X 

Si 

«  0 
«  5 

z 

^i 

I . . 

Mr.  C. 

Incipient  tuberculosis 

Max.,  99°  F. 

Aug.      I,  '07 
Aug.     3,  '07 
Aug.     5,  '07 

0.92 
1. 12 
0.76 

2.. 

Mr.  D. 

Incipient  tuberculosis 

Normal 

Nov.   16,  '07 

"     i9>  '07 
"     25,  '07 

0.87 
0.71 
0.66 
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TABLE — (Continued) 


Name 


4-- 


5- 


Miss  E. 


Mrs.  F. 


Mrs.  P. 


Mrs.  C. 


Mr.  A. 


Nature  of  Infection 


Miss  W.        Incipient  tuberculosis 


Incipient  tuberculosis 


Incipient  tuberculosis 


Incipient  tuberculosis 


Cancer  of  the  lung  asso- 
ciated with  fluid  in  the 
right  pleura.  This  fluid 
was  injected  intraperi- 
toneally  into  3  guinea- 
pigs  in  the  following 
amounts:  5,  10,  15  c.c. 
When  these  were  killed 
at  the  end  of  six  weeks, 
no  evidence  of  tubercu- 
losis was  detected. 

Empyema  of  lung — septic 
temperature.  A  coccus 
was  present  in  large  num- 
bers in  the  discharge,  but 
its  nature  was  not  deter- 
mined. 


Temperature 


Normal 


No  fever 


Dates  of  Blood  Ex- 
amination 


Jan. 


Feb. 


Max.,  99.6°  F. 


Max.,  99.2°  F. 


99-5' 


28,  '08 

29,  '08 

30,  '08 

31,  '08 
I,  '08 
3. '08 

4,  '08 

5,  '08 

6,  '08 

7,  '08. 

ID,    '08 

21,  '08 

22,  '08 

25,  '08 

26,  '08 

27,  '08 


Mar. 


Nov. 


2,  '08 

4,  '08 

13,  '08 

14,  '08 

15,  'oS 

16,  '08 

17,  '08 

18,  '08 
24,  '08 
20, '08 

"  21,  'oS 
"  26,  '08 
June  17,  '07 
"  24,  '07 
"  26,  '07 
"     27,  '07 

28,  '07 

29,  '07 
I,  '07 

3.  '07 

5,  '07 

6,  '07 
6,  '07 

24,  '07 

25,  '07 

26,  '07 

27,  '07 

28,  '07 

29,  '07 

3.  '07 
6,  '07 


July 


Aug. 
June 


July 


1. 16 

0.52 
0.79 
0.92 
0.84 
1.04 
0.88 
0.89 
0.92 
1. 01 
0.96 
0.56 

0-S4 
0.66 
0.97 
1.60 
0.69 
0.78 
0.74 
1.27 
0.94 
0.64 
0.85 
0.99 
1. 14 
0.82 
1.36 
0.80 

I -OS 
1.84 
1.32 
1.81 
1.05 
1.56 
1. 10 

1.58 
1. 00 
0.96 

1-55 
1.05 
1.26 
0.80 
1.81 
1.36 
1.22 

317 
1.94 
1.22 
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TABl^i:— (Concluded) 


0 

Name 

Nature  of  Infection 

Temperature 

Date  of  Blood  Ex- 
aminations 

X 
OS  u 

a 

^1 

9-- 

Mr.  R.  T. 

A  suspected  case  of  pul- 

Nov.    2,  '07 

r.i6 

monary^  tuberculosis.  He 

"       5,  '07 

1.27 

failed  to  react  to  the  sub- 

"      6,  '07 

1.27 

cutaneous         tuberculin 

7,  '07 

1.26 

test.      He  had  no  physi- 

8, '07 

1.58 

cal  signs  in  the  chest  and 

"       9.  '07 

0.96 

no  fever,  but  was  over- 

worked.     After  a  rest  of 

some  weeks  he  was  quite 

well     and     returned     to 

work,  and  has  since  re- 

mained in  perfect  health. 

10. . 

Mr.  McL. 

A  suspected  case  of  pul- 

Oct.   II,  '07 

1.04 

monary         tuberculosis. 

"     12,  '07 

0.96 

He    was    run    down    in 

"     13.  "07 

0.86 

health,  but  had  no  defi- 

"    15,  '07 

1.44 

nite  signs  of  tuberculosis. 

"     18.  '07 

0.70 

He  failed  to  react  to  10 

"     28,  '07 

i'54 

mgm.  of  Koch's  old  tu- 

berculin.      He  was  sent 

home  to  his  work  and  has 

since  remained  in    good 

heahh. 

II. . 

Mrs.  T. 

Typhoid  fever. 

loth  day  of  disease, 

Oct.,  '07 
13th  day  of  disease, 

Oct.,  '07 

1-73 
0-95 

In  examining  these  eleven  cases  it  is  seen  that  the  six  in  which  tuberculo- 
sis was  demonstrated  all  had  a  fluctuating  index.  The  remaining  five  cases, 
however,  showed  just  as  evident  fluctuations.  Two  of  these  were  proved  to  be 
non-tuberculous  by  the  subcutaneous  tuberculin  test,  a  test  which  we  regard 
as  the  most  certain  (up  to  10  mgm.)  which  we  possess  to  diagnose  or  exclude 
tuberculosis;  the  other  three  were  distinct  cases — one  of  cancer,  one  of  typhoid 
fever,  and  one  of  empyema  of  the  limg.  We  therefore  regard  a  fluctuating 
opsonic  index  in  a  patient  who  is  suspected  to  have  pulmonary  tuberculosis  as 
an  uncertain  evidence  of  this  disease,  and  therefore  of  no  definite  value  in 
diagnosis. 

The  Tuherculo-opsonic    Index    of  Unhealed    Tuherculoiis    Serums. — The 
following  table  gives  the  opsonic  indices  of  unheated  and  heated  serums  from 
phthisical  patients: 
17 
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TABLE  5.— INCIPIENTS 


Unheated  Serum 

Heated  Serum 

•v; 

Date 

Name 

I 

Phagocytic 

Ops 
Iiid 

Dnic 

Phagocytic 

Opsonic 

count 

ex 

count 

Index 

I 

July  II 

Mr.  Mc. 

124/150  =     .8s 

83/90 

=     .92 

10/150  =  .06 

6/90     = 

•07 

2 

Oct.    22 

Mr.  B. 

279/200  =  1.39 

139/115 

=  1.20 

14/150  =  .09 

9/115  = 

.07 

3 

"        27 

Mr.  C. 

170/200  =     .85 

85/73 

=  1. 16 

24/200  =  .12 

12/73     = 

.16 

4 

"        27 

Mr.  G. 

160/200  =     .80 

80/73 

=  1.09 

43/200  =  .21 

21/73     = 

.28 

5 

"        29 

Miss  B. 

113/200  =     .56 

56/56 

=  1. 00 

49/200  =  .24 

24/56     = 

•43 

6 

Nov.  1 6 

Mr.  D. 

•76 

7 

"        21 

Mr.  H. 

279/200  =  1.39 

139/83 

=  1.67 

20/200  =  .10 

10/83     = 

.12 

8 

"     23 

Mrs.  P. 

. , 

1.08 

Q 

Dec.     I 

Mr.  S. 

138/200  =     .69 

69/66 

=  1.04 

29/200  =  .14 

14/66     = 

.21 

lO 

8 

Dr.  Mc. 

93/150  =     -62 

62/66 

=     .94 

^  , 

II 

"      10 

Miss  L. 

171/200  =    .86 

86/96 

=     .8q 

37/200  =  .19 

19/96     = 

•IQ 

12 

Jan.  28 

Miss  W. 

.90 

I^ 

Feb.  21 

Miss  E. 

.. 

.. 

.82 

14 

Mar.  13 

Mrs.  F. 

•95 

15 

"      23 

Mr.  M. 

-- 

1.17 

•- 

ADVANCED 


w 

s^ 

0 

Date 

Name 

a  <: 

'/^ 

X  3 

I 

July 

9 

Mr.W. 

102° 

2 

10 

Mr.  M. 

99-5" 

3 

« 

13 

Mr.  I. 

101° 

4 

" 

14 

Dr.  B. 

99-5" 

s 

" 

IS 

Mr.  H. 

101° 

6 

" 

IS 

Mrs.  H. 

102° 

7 

" 

18 

Mr.  N. 

98.6° 

8 

Aug. 

3 

Mr.  D. 

100° 

Q 

" 

4 

Miss  H. 

100° 

10 

<i 

6 

Dr.  F. 

100° 

II 

" 

8 

Mr.  M. 

100° 

12 

" 

II 

Mr.  D. 

100° 

13 

i( 

13 

Mr.  M. 

100° 

14 

(( 

14 

Mr.  J. 

101° 

!■; 

Oct. 

16 

Mr.  S. 

99-5° 

16 

" 

17 

Miss  M. 

None 

17 

(( 

IQ 

Mrs.  M. 

100° 

18 

t( 

21 

Mr.  B. 

100° 

10 

" 

21 

Miss  P. 

Nor. 

20 

" 

23 

J.s. 

99-5° 

21 

" 

23 

Miss  H. 

100° 

22 

26 

Mr.  P. 

100° 

Unheated  Serum 


Phagocytic 
count 


88/100 

54/100 

67/100 

82/150 

67/100 

29/100 

70/100 

163/200 

86/100 

135/200 

203/200 

126/150 

83/100 

166/200 

149/100 

140/100 

187/150 

195/100 

161/100 

216/200 

475/300 

168/200 


=  -54 
=  .67 

=  ^54 
=  .67 

=   .29 

=  .70 

=  .8r 

=  .86 

=  .67 

=  I.OI 

=  .84 
=  ^83 
=  ^83 
=  1.49 
=  1.40 
=  1.24 

=  1-95 
=  1.61 

=  1.08 

=  1.58 


Opsonic 
Index 


88/108 

54/68 

67/102 

54/59 
67/62 
29/62 
70/108 

81/57 

86/100 

67/69 

101/54 

84/56 

83/54 

83/102 

149/132 

140/107 

124/109 

195/141 
161/141 
108/96 
158/96 
84/96 


•79 
.66 
.91 

1.08 
•47 
•65 

1.42 
.86 

•97 
1.87 
1.50 

1-53 
.81 

1-13 
1.30 

1-13 
1.38 
1. 14 
1. 12 
1.64 
•87 


Heated  Serum 


Phagocytic 
count 


67/200 

8/150 

2/100 

8/100 

22/100 

30/100 

9/100 

4/100 

5/100 

4/100 

29/100 

67/100 

16/100 

33/200 

45/100 

38/200 

45/100 

20/100 

30/150 

40/200 

6/200 

64/200 


Opsonic 
Index 


33/108 
6/68 
2/102 
08  8/59 
22  22/62 
30  30/62 
9/108 

4/57 
5/100 

4/69 

29/54 

67/56 

16/54 

16/102 

45,45/132 
191 19/107 

45  [45/109 
20120/141 
20  20/141 
20  20/96 

03  3/96  ■■ 
32  32/96 


30 
09 
02 

13 
35 
48 
08 
07 

05 
06 

54 
20 
29 
16 

34 
18 
41 
14 
14 
21 

03 
33 
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TABLE  s.—ADVANCEB.— {Continued) 


6 

Date 

Name 

27, 

Oct. 

SI 

Mr.  W. 

24 

" 

31 

Mr.  W. 

2S 

Nov 

2S 

Miss  L. 

26 

" 

2S 

Mr.  B. 

27 

" 

30 

Mr.  B. 

28 

Dec. 

I 

Miss  J. 

2Q 

" 

s 

Miss  P. 

30 

" 

s 

Miss  L. 

■?I 

" 

7 

Mrs.  P. 

32 

<( 

7 

Mrs.  B. 

33 

" 

Q 

Mrs.  W. 

34 

" 

Q 

Mr.  M. 

3=; 

(( 

10 

Mr.  Z. 

36 

Mr.  M. 

37 

Mr.  L. 

38 

Mr.  H. 

30 

Mrs.  T. 

40 

Mr.  W. 

41 

Mr.  H. 

42 

Mr.  R. 

43 

Mr.  H. 

44 

Mrs.  M. 

4S 

Mr.  K. 

46 

Mr.  P. 

47 

Mrs.  T. 

48 

Mr.  W. 

II 


99" 

99° 

99° 

101° 

99-2' 
99° 
100° 
Nor. 
101° 
101° 
Nor. 

Q9.2' 
Nor. 
100° 
100° 

99-4' 
Nor. 
102° 
100.4' 
Nor. 
101° 
101° 
Nor. 
100° 
100° 
101° 


Unheated  Serum 


Phagocytic 
count 


186/200 
172/200 
109/100 
160/200 
171/200 
194/200 
299/200 

159/150 

216/150 

143/100 

244/200 

270/200 

112/200 

97/100 

38/100 

99/100 

46/100 

74/100 

152/100 

125/100 

141/100 

243/100 

142/100 

188/100 

lOl/lOO 

80/100 


=  -93 

=  .86 

=  1.09 

=  .80 

=  .86 

=  -97 

=  1-49 

=  1.06 

=  1-44 

=  1-43 

=  1.22 

=  1-35 

=  -56 

=  -97 

=  -38 

=  -99 

=  .46 

=  -74 

==  1-52 

=  1-25 

=  1.41 

=  2.43 

=  1.42 

=  1.88 

=  1. 01 

=  .80 


Opsonic 
Index 


93/66 
86/66 

109/95 
80/60 

86/93 
97/66 

149/74 
106/74 
144/103 
143/104 
122/158 
135/158 
56/96 

97/83 
38/61 

99/85 
46/54 
74/88 

152/151 
125/80 
141/216 
243/202 
142/123 
188/209 
101/84 
80/96 


=  1.41 
=  1.30 
=  I-I5 
=  1-33 
=  .92 
=  1.48 
=  1.24 

=  1-43 
=  1.40 

=  1-39 

=  -77 

=  -85 

=  -58 

=  1. 16 

=  .62 

=  1. 16 

=  -85 
=  .84 

=  I.OI 

=  1.56 

=  -65 
=  1.20 

=  I-I5 
=  .90 
=  1.20 
=  -87 


Heated  Serum 


Phagocytic 
count 


66/200 
22/200 
28/100 
15/200 
21/200 
35/200 
34/150 
23/150 
61/150 
136/200 
109/200 
47/200 
18/200 


=  -33 
=  .11 
=  .28 

=  -07 
=  .11 

=  -17 
=  .22 

=  .14 

=  .40 
=  .68 

=  -54 
=  .23 
=  .09 


Opsonic 
Index 


33/66 
11/66 

28/95 
7/60 

11/93 
17/66 

22/74 

14/74 
40/103 
68/104 
54/158 
3/158 
9/96 


•50 
.16 

•29 


.12 

.26 

•30 
.19 

•39 
.66 

•34 
•85 
.09 


FAR  ADVANCED 


I 

July     8 

Mrs.  P. 

101° 

2 

"     16 

Mr.  P. 

101° 

3 

Aug.     7 

Mr.  F. 

102° 

4 

"     10 

Mrs.  M. 

102° 

5 

Oct.  20 

Mr.  M. 

103° 

6 

"    20 

Mr.  F. 

102° 

7 

"    22 

Mrs.  B. 

106° 

8 

"    26 

Mr.  L. 

99.5° 

9 

Mrs.  S. 

101° 

10 

•• 

Mr.  B. 

102° 

18/100 

67/100 

230/200 

52/150 

301/200 
136/100 

275/200 

216/200 

76/100 

I 19/100 


.18 

.67 

I-I5 

I.OI 

1.50 
1.36 

1-37 

1.08 

.76 

1. 19 


18/69  =  .26 

67/57  =  i-i8 

115/123  =  .93 

101/98  =  1.03 

150/151  =  ^99 
136/15 1  =  .90 

137/115  =  I-I9 
108/96  =1.12 

76/54  =  I -40 
119/107  =  I. II 


2/100 
58/150 
87/200 
15/100 

8/100 
14/100 
16/200 
60/200 


2/69 

38/57 

43/123 

15/98 

8/151 
14/151 

8/1 15 
30/96 


•03 
.67 

•35 
•15 
•05 
.09 
.06 
•31 
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TABLE  6.— SUMMARY  OF  TABLE  5 
Tuberculous  Cases;  Unheated  Serums 


Range  of  Index 


Below  .80  Over  1.20 

Between  .80-1.20... 

"        .90-1.10.-. 

.95-1.05... 

Mean  value  of  in- 
dices   

Total  number  of  in- 
dices   

Number    above    or 

below  100 

Range,  low-high 


Incipient 


No.       Per  Cent. 


13 
7 


Above 

7 


^3-33 
86.67 
46.66 
^3-33 


1.04 

15 

Below 


76-167 


Advanced 


No.       Per  Cent. 


24 
24 

5 


50.00 

50.00 

10.41 

4.16 


1.09 
48 


Above 

28 


Below 


47-187 


Far  Advanced 


No.       Per  Cent. 


20.00 
80.00 
30.00 

20.00 


Above  I 
6 


Below 


26-140 


Combined 


No.      Per  Cent. 


28 

45 

6 


38-36 
61.64 

20.55 
8.22 


1.09 

.73 
Above  I     Below 

41    !     32 
26-187 


Tuberculous    Cases;  Heated   Serums 


Range  of  Index 


Below  .10 

Between  .10-.15.. . 

Below      .15 

Between  .15-.20... 

Below      .20 

Between  .20-25... 

Below      .25 

Between  .25-.30... 

Below      .30 

Between  .30-.35... 

Below      .35 

Between  .35-40... 

Below      .40 

Between  .40-.45 . . . 
Below      .45 

Total 

Mean  value   of   in 
dices 


Incipient 


No.       Per  Cent. 


25.00 
12.50 

37-5° 
25.00 
62.50 
12.50 
75.00 
12.50 
87.50 
00.00 
87.50 
00.00 
87.50 
12.50 
100.00 


.19 


Advanced 


No.        Per  Cent. 


5 
13 

4 
17 

2 

19 

5 
24 

4 
28 

I 
29 

1 
30 


22.86 
14.28 
37-14 
11-43 
48.57 
5-72 
54.29 
14.28 
68.57 

11-43 
80.00 

2.86 
82.86 

2.87 
S5-73 


35 


.28 


Far  Advanced 


No.       Per  Cent. 


50.00 
12.50 
62.50 
00.00 
62.50 
00.00 
62.50 
00.00 
62.50 
25.00 
87.50 
00.00 
87.50 
00.00 
87.50 


Combined 


No. 


14 

7 
21 

6 
27 

3 
30 

6 

36 
6 

42 
I 

43 
2 

45 


Per  Cent. 


27-45 
13-78 
41-23 
11.77 

52.94 

5.88 

58.S0 

11.77 

70-57 

11.77 

82.34 

1.96 

84.30 

3.92 

88.22 


SI 


•255 


Before  examining  into  our  own  unheated   tuberculous   serums  we   here 
insert  for  comparative  purposes  the  resuUs  which  other  investigators  have 
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obtained  with  unhealed  serums  from  cases  of  puhnonary  tuberculosis. 
Urwick  {loc.  cit.)  found  that  in  thirty-three  cases  of  phthisis  twenty-five  showed 
an  index  above  i.o,  seven  below  i.o,  and  one  was  at  1.0.  Potter  and  Ditman 
(loc.  cit.)  examined  fourteen  cases  of  phthisis,  and  found  the  index  to  vary 
from  0.41  to  1.37.  It  was  above  1.0  in  one  case,  below  in  eleven,  and  normal 
in  two. 

We  here  insert  a  table  of  cases  reported  by  Wright  and  Reid  (Joe.  cit.). 
These  cases  are  extracted  from  several  tables. 

TABLE  >] .—{Extracted  from   Wright  and   Reid) 


Serial 
No.   OF 
Obser- 
vation. 

Nature  of  Infection 

Unheated  Serum 

Heated  Serum 

Phagocytic  count 

Opsonic 
Index 

PHagocytic  count 

Opsonic 
Index 

I 

Tubercular  phthisis 

125/20  =  6.2 

1.4 

113/30  =  3.7 

0.8 

2 

"                 " 

152/30  =  5-0 

1.2 

96/30  =  3.2 

0.72 

3 

it                 t( 

98/30  =  3-2 

1.0 

20/65  =  0.3 

0.1 

4 

Phthisis  and  tubercular 
glands 

113/40  =  2.8 

I.I 

79/50  =  1.6 

0.6 

5 

Fibroid  phthisis,  tbs.  in 
sputum 

100/30  =  i,-3 

1.0 

142/37  =  4-0 

I. 

6 

Early   Phthisis,   tbs.    in 
sputum 

132/30  =  4.4 

1-3 

122/47  =  2.6 

0.77 

7 

Acute  Phthisis,   tbs.   in 
sputum 

130/30  =  4.3 

1-3 

96/40  =2.4 

0.74 

8 

Acute  phthisis 

127/40  =  3.2 

1.0 

45/34  =  1-3 

0.4 

9 

Fibroid  phthisis 

182/30  =  6.0 

1.8 

51/43  =  1-2 

0.3 

10 

Phthisis,  tbs.  in  sputum 

117/30  =  3-9 

1. 1 

65/30  =  2.2 

0.62 

II 

Early  phthisis 

161/30  =  5.4 

1.6 

54/27  =  2.0 

0.6 

12 

Phthisis 

257/40  =  6.4 

1-3 

51/40  =  1.3 

0.27 

The  mean  value  of  these  unheated  serums  is  1.26,  with  a  fluctuation  be- 
tween 1.0  and  1.8.     Seven  of  these  twelve  cases  had  an  index  at  or  over  1.2. 

We  examined  the  unheated  serums  of  seventy-three  cases  of  pulmonary 
tuberculosis,  which  were  all  under  hygienic  climatic  treatment  for  their 
disease.  They  were  divided  as  follows:  fifteen  incipient  with  no  or  very  slight 
fever;  forty-eight  advanced  cases — forty  of  which  had  more  or  less  fever;  ten 
far-advanced  cases,  all  of  which  had  more  or  less  high  fever.  The  mean  value 
of  these  seventy-three  cases  was  1.08;  the  mean  value  of  Wright's  twelve 
cases  was  1.26. 

Divided  into  classes,  the  mean  value  of  the  15  incipients  was  1.04;  of  48 
advanced  was  1.09;  of  10  far  advanced  was  i.oi. 

Forty-one  cases  had  an  index  above  1.0;  thirty-two  had  an  index  below  1.0. 
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Of  the  seventy-three  cases,  61.64  per  cent,  had  an  index  between  0.80  and 
1.20,  while  38.36  per  cent,  had  an  index  below  0.80  or  over  1.20. 

The  range  of  fluctuation  of  these  cases  varied  from  1.87  in  an  advanced  case 
with  a  temperature  of  100°  F.,  to  0.26  in  a  far-advanced  case  with  a  temperature 
of  100°  to  101°  F. 

By  referring  to  our  table  of  healthy  cases  we  find  that  we  obtained  a  mean 
value  of  0.973  from  the  unheated  serums  of  fifty-six  healthy  persons,  with  a 
range  of  fluctuation  of  1.64  to  0.42;  that  67.85  per  cent,  of  healthy  cases 
were  between  0.80  and  1.20,  and  32.15  per  cent,  of  cases  were  below  0.80 
or  over  1.20.  The  difference  between  our  healthy  and  tuberculous  cases  is 
so  insignificant  that  we  cannot  corroborate  Wright's  statements  {loc.  cit., 
page  200): 

"  (a)  When  an  isolated  blood  examination  reveals  that  the  tuberculb-opsonic 
power  of  the  blood  is  low,  we  may — according  as  we  have  evidence  of  a  localized 
bacterial  infection  or  of  constitutional  disturbance — infer  with  probability  that 
we  are  dealing  with  tuberculosis — in  the  former  case  with  a  localized  tuber- 
cular infection,  in  the  latter  with  an  active  systemic  infection. 

"  {b)  Where  an  isolated  blood  examination  reveals  that  the  tuberculo- 
opsonic  power  of  the  blood  is  high,  we  may  infer  that  we  have  to  deal  with  a 
systemic  infection  which  is  active  or  has  recently  been  active. " 

We  do  not  think  that  Wright  has  given  a  sufficient  number  of  facts  to 
justify  these  conclusions,  and,  on  the  other  hand,  we  think,  from  our  work,  we 
have  shown  that  there  is  no  striking  difference  betv/een  the  unheated  serums  of 
healthy  and  tuberculous  persons. 

To  cover  this  subject  we  may  analyze  the  incipient,  advanced,  and  far- 
advanced  cases. 

Of  fifteen  incipient  cases,  86.67  per  cent,  had  an  index  between  0.80  and 
1.20,  and  13.33  per  cent,  an  index  below  0.80  or  over  1.20.  Seven  of  these  cases 
were  above  i.o  and  8  below. 

Of  forty-eight  advanced  cases,  50.00  per  cent,  had  an  index  between  0.80 
and  1.20,  and  50  per  cent,  an  index  below  0.80  or  over  1.20.  Twenty-eight 
cases  were  above  i.o  and  20  below. 

Of  ten  far-advanced  cases,  80  per  cent,  had  an  index  between  o.So  and  1.20, 
and  20  per  cent,  an  index  below  0.80  or  over  1.20.  Six  cases  were  above  1.0 
and  four  were  below  i  .0. 

The  advanced  cases  are  thus  the  only  ones  that  show  any  striking  difference 
from  the  healthy  serums. 

The  Tiiherculo-opsonic  Index  of  Heated  Tuberculous  Serums. — Fifty-one 
heated  serums  from  tuberculous  cases  were  examined. 
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The  cases  included  eight  incipient,  thirty-five  advanced,  eight  far  advanced. 

(See  Tables  5  and  6.)  m  ■ 

The  mean  value  of  these  fifty-one  cases  was  .255.    The  range  of  fluctuation 

was  from  0.02  to  0.85. 

There  were:  27.45  per  cent,  below  .10;  41-23  per  cent,  below  .15;  52-94 
per  cent,  below  .20;  58.80  per  cent,  below  .25;  70.57  per  cent,  below  .30;  84.30 
per  cent,  below  .40;  88.22  per  cent,  below  .45- 

By  referring  to  Table  6,  it  will  be  seen  that  there  was  no  great  difference 
between  the  incipient,  advanced,  and  far-advanced  cases. 

The  following  comparative  table  shows  the  difference  between  the  heated 
serums  of  healthy  and  tuberculous  persons: 


Heated  Healthy  Heated  Tuberculous 
Serums  Serums 

Per  Cent.  Per  Cent. 

Below  o.io 37-97  ^^'^S 


oit  58.66  41-23 

0.20:::: 79-35  5-94 

o.c  89.69  58-80 

0:30:: 93-X4  70.57 

0.35 93-14  ^-34 

The  mean  value  of  fifty-one  heated  tuberculous  serums  was  0.255;  the 
mean  value  of  twenty-nine  heated  healthy  serums  was  0.143-  It  is  thus  seen 
that  the  mean  value  of  heated  tuberculous  serums  is  almost  twice  that  of  heated 
healthy  serums.  The  important  point  is  to  try  and  fix  a  point  above  or  below 
which  we  can  say  with  some  certainty  that  a  serum  is  healthy  or  tuberculous. 
From  our  figures  this  does  not  seem  to  be  possible.  For  instance,  52.94  per 
cent  of  these  heated  tuberculous  serums  were  below  0.20.  This  point  (0.20) 
seems  the  most  reasonable  one  to  fix  upon.  With  such  a  large  percentage  of 
tuberculous  cases  below  it  (52.94  per  cent.),  and  such  a  percentage  of  healthy 
cases  above  it  (20.65  per  cent.),  we  do  not  consider  it  can  be  taken  as  a  definite 
point  As  we  mentioned  above,  the  passage  from  the  healthy  to  tuberculous 
serums  is  so  gradual  that  a  clear  distinction  between  them  is  impossible. 
Comparing  our  heated  tuberculous  serums  with  Professor  Wright's  (see  Table 
7)  we  see  that  the  mean  value  of  his  twelve  cases  of  pulmonary  tuberculosis  m 
which  the  serums  were  heated  was  0.593,  with  a  range  of  fluctuation  from  o.io 
to  1.20.     The  mean  value  of  our  fifty-one  phthisical  cases  (heated  serums) 

was  0.255.  , , 

From  our  work  with  heated  tuberculous  serums  we  are  thus  unable  to 
confirm  the  following  statement  of  Professor  Wright  (lac.  ciL):  "\Vhen  a 
serum  is  found  to  retain  in  any  considerable  measure,  after  it  has  been  heated 
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to  60°  for  ten  minutes,  its  power  of  inciting  phagocytosis,  we  may  conclude 
that  'incitor  elements'  have  been  elaborated  in  the  organism  either  in  re- 
sponse to  autoinoculations  occurring  spontaneously  in  the  course  of  tuberculin 
infection,  or,  as  the  case  may  be,  under  the  artificial  stimulus  supplied  by  the 
inoculation  of  tubercle  vaccine." 

We  cannot  agree  with  Professor  Wright  that  the  phagocytic  test  with  heated 
serum  is  reliable  in  the  diagnosis  of  tuberculosis. 

The  Tiiberculo-opsonic  Index  of  Unhealed  Serums  from  Acute  Febrile 
Diseases. — The  unheated  serums  from  thirty-two  patients  suffering  from 
various  other  diseases  were  tested.     These  diseases  comprised: 

Pneumonia 9  cases  Acute  cerebrospinal  meningitis i  case 

Typhoid  fever 8      "  Empyema , .  i     " 

Cystitis I  case  Septic  knee i     " 

Acute  articular  rheumatism 2  cases  Paroxysmal  hematuria i     " 

Influenza i  case  Acute  pericarditis i     " 

Acute  tonsillitis 2  cases  Cellulitis i     " 

Bronchopneumonia i  case  Appendicitis 2  cases 

All  of  these  cases  had  more  or  less  fever.  They  were  patients  in  the 
Montreal  General  Hospital  in  the  service  of  Dr.  F.  G.  Finlay.  We  wish  to 
express  our  thanks  to  Drs.  Finlay  and  Percy  Wliite  for  sending  us  the  serums. 
They  were  mostly  examined  at  an  interval  of  one  day,  sometimes  of  two  days, 
and  rarely  beyond  two  days. 

The  mean  value  of  these  thirty-two  cases  was  1.08,  with  a  range  of  fluctua- 
tion from  o.ii  to  1.75.  Between  0.80  and  1.20  there  were  56.25  per  cent.; 
below  0.80  and  over  1.20  there  were  43.75  per  cent.  Ten  of  the  cases 
were  below  and  twenty-two  above  i.oo.  We  thus  see  that  unheated  tuber- 
culous serums  and  unheated  serums  from  acute  infectious  diseases  are 
practically  the  same. 

Infectiods 
Healthy  Tuberculous  Diseases 

Between  0.80  and  1.20 67.85%  61.64%  56.25% 

Below  0.80  and  over  1.20 32.15%  38.36%  43-75% 

Comparing  the  unheated  serums  from  healthy  persons  with  those  from 
tuberculous  patients  and  patients  with  other  acute  diseases,  we  see  that  all  three 
are  practically  the  same. 

From  our  tests  with  unheated  serums  we  therefore  cannot  attach  any 
importance  to  one  examination  of  a  serum  obtained  from  a  tuberculous 
person  or  from  a  patient  with  an  acute  infectious  disease. 
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TABLE  9.— INFECTIOUS  DISEASES 
Acute  Tonsillitis 


Unheated  Serum 

XTr* 

Name 

Rew*  ""''' 

INU. 

Phag.  count 

Opsonic  Ind. 

I.. 
2.. 

I.. 

Mr.  I. 
Mr.  L. 

Mr.  S. 

8/100  =     .08 
74/100  =     .74 

95/100  =     .95 

8/71     =     .11 
74/80     =     .92 
Septic  Knee 
95/88     =  1.07 

5  th  day  of  disease. 
4th    "     "       " 

23d      "     "       " 

Temp.  101°    -104° 
99°    -100.6° 

"         98°    -103.4° 

Paroxysmal  Hematuria 

i..lMr.  B. 

iio/ioo  =  1.10I110/88     =  1.25 1  Indefinite  period. 
Acute  Pericarditis 

Temp.  100°    -101° 

1..I  Mr.  0. 

28/100=    .28I  28/88    =    .31I    7th  day  of  disease. 
Cellulitis 

Temp.  101°    -103.4° 

1..I  Mr.  B. 

99/100  =    .99I  99/93     =  1.061    5th  week  of  sep. 
Appendicitis 

Temp.  ioo.S°-io3° 

I.. 

2.. 

Mrs.  R. 
Mrs.  K. 

87/100  =    .87 
89/100  =    .89 

87/76     =  1. 14 
89/76     =  1. 17 

8th  day  of  disease. 
7th    "    "       " 

Temp.    99°   -100° 
"        99.6°-ioi.4° 

1..I  Mr.  B.     1   12/100 


Bronchopneumonia 
.12I   12/71     =    .16  I  i8th  day  of  disease. 


Lobar  Pneumonia 


Mr.  M. 
Mr.  S. 
Mrs.  B. 
Mr.  M. 
Mr.  P. 
Mr.  V. 
Mr.  M. 
Mr.  L. 
Mr.  T. 


83/100 
87/100 
131/100 
iio/ioo 
271/100 
II6/I00 

74/100 

173/100 

93/100 


•83 
.87 

I-3I 


2.71 
1. 16 

•74 
1-73 

•93 


83/78  =  1.06 
87/101  =  .86 

131/133  =  •QS 

110/76  =  1.44 
271/228  =  I. 18 
116/88  =  1.31 

74/64  =  1. 15 
173/137  =  i^sS 

93/80     =  1. 16 


6th  day  of  disease. 

4th  "  " 

6th  "  " 

6th  "  "  " 

19th  "  "  " 

4th  "  " 

5th  "  "  " 

4th  "  "  " 

7th  "  "  " 


Acute  Cerebrospinal  Meningitis 
i.JMissB.   1154/100  =  1.541154/98    =1.57!    7th  day  of  disease. 

Empyema 
i..lMr.  C.  I  113/100  =  1.13I113/98    =  1.051    8th  day  of  disease. 


Temp.  103° 


Temp.  io2.8°-io5.4° 
"       101°   -103° 
"        99°   -103° 

"  I02.2°-I04° 

98°     -103.4° 

"       io2.6°-io4.8° 

"  I02.2°-I03.4° 

"       100.4° 

"       io2.6°-io4.6° 


Temp.    99°    -104.8° 


Temp.    99°   —105'^ 


Typhoid  Fever 


Mrs.  T. 
Mrs.  H. 
Mr.  C. 
Mr.  B. 
Miss  F. 
Mr.  L. 
Mr.  B. 
Mr.  W. 


Average  of  two  Ind. 


133/100=  1.33 
161/100  =  1. 61 
84/100  =  .84 
118/100  =  I. 18 
161/100  =  I. 61 
148/100  =  1.48 
118/100  =  I. 18 


1.34 
1-35 
1-31 


133/99 
161/123 
84/78  =  1.07 
118/133  =  .88 
161/163  =  .98 
148/163  =  .CO 
118/88  =  1.34 


loth  day  of  disease.    Temp.  100°   -102^^ 


2ISt       " 

iSth  " 
15th  " 
nth  " 
25th  " 
2d  week 


I02.2°-I04.6° 

102°  -104.8° 
103°  -105° 
io2.4°-io4° 
99°  -100.6° 
102°  -104° 
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TABLE  9.— INFECTIOUS  DISEASES— (Contimied) 

Cystitis 
i..|Mr.  M.    I160/100  =  1.60I160/162  =    .99I 

Acute  Aortic  Rheumatism 
I. . I  Miss  H.  I124/100  =  1.241124/101  =  1. 22!    4th  day  of  disease.     Temp.  100°    -102.6° 
2..|Mr.  V.     1254/100  =  2.541254/228  =  1.111    5th    "     "       "  "        99.8°-ioo.2° 

Influenza 
i..|Mr.  M.    1133/100  =  1.331133/76    =1.751    4th  day  of  disease.     Temp.    99°  -104.6° 


TABLE  10.— SUMMARY  OF  TABLE  9 

Infectious  Diseases  Combined 

Limits                                                                                       Number  Per  Cent. 

Below  0.80  and  over  1.20 14  43-75 

Between  0.80  and  1.20 18  56.25 

Between  0.90  and  1. 10 9  28.12 

Between  0.95  and  1.05 4  12.50 

Total  number,  32.     Mean  of  indices,  1.08.     Range,  low-high  11-175. 
Number  below  100,   10.     Number  over  100,  22. 

Pneumonia 

Limits                                                                                   Number  Per  Cent. 

Below  0.80  and  over  1.20 3  33-33 

Between  0.80  and  1.20 6  66.66 

Between  0.90  and  i.io 2  22.22 

Between  0.95  and  i  .05 i  11 . 1 1 

Total  number,  9.     Mean  of  indices,   1.155.     Range,  86-144. 
Number  below  i.oo,  2.     Number  above  i.oo,  7. 

Typhoid 
Limits  Number  Per  Cent. 

Below  0.80  and  over  1.20 4  50.0 

Between  0.80  and  1.20 4  50.0 

Between  0.90  and  I.IO 2  25.0 

Between  0.95  and  1.05 i  12.50 

Total   number,    8.     Mean   of   indices,    1.15.     Range,    88-135. 
Number  below  i  .00,  3 .     Number  above  i  .00,  5 . 

Diagnosis  of  Pulmonary  Tuberculosis  by  the  Aid  of  Measuremenis  of  the 
Opsonic  Index  Carried  Out  in  Connection  with  the  Inoculation  of  Tuberculin 
for  Diagnostic  Purposes. — In  "The  Lancet"  of  March  20,  1902,  in  connection 
with  a  paper  on  staphylococcus  inoculations  as  applied  to  the  treatment  of 
acne,  furunculosis,  and  sycosis,  Wright  directed  attention  to  the  close  analogy 
between  the  tuberculous  reaction  of  Koch  and  the  local  inflammation  and 
general  constitutional  disturbance  which  may  supervene  when  a  patient  whose 
tissues  are  extensively  involved  by  the  staphylococcus  is  inoculated  with  the 
corresponding  vaccine  in  such  a  manner  as  to  develop  a  pronounced  negative 
phase.    This  fact  suggested  to  Wright  to  inquire  whether  the  true  tuberculin 
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reaction,  as  seen  after  the  injection  of  Koch's  old  tubercuUn  into  a  tuberculous 
patient,  was  also  associated  with  a  negative  phase. 

In  the  article  by  Wright,  which  we  have  referred  to  several  times,  he  states 
that  the  opportunities  for  investigating  the  questions  which  have  presented 
themselves  have  not  yet  been  sufficiently  numerous  to  permit  of  a  final  answer 
to  this  question.  The  observations  which  he  published  seemed  to  him  to 
suggest  that  the  development  of  a  negative  phase  with  a  dose  of  tuberculin 
smaller  than  that  which  would  produce  this  result  in  a  healthy  patient  may 
prove  to  be  an  index  of  tuberculous  reaction. 

He  published  a  series  of  five  cases  to  illustrate  his  point.  One  case  of 
tuberculous  choroiditis  and  one  case  of  lupus  corroborated  his  view;  and  in 
two  cases  of  lupus  erythematosus  and  one  case  of  lupus  vulgaris  there  was  no 
negative  phase  and  no  definite  constitutional  disturbance  following  the  dose  of 
tuberculin.  We  have  carefully  investigated  this  point  on  nine  persons.  Seven 
of  these  were  patients  with  incipient  tuberculosis,  and  all  reacted  to  the  sub- 
cutaneous tuberculin  test;  the  two  other  patients  were  run  down  from  various 
causes,  and  failed  to  react  to  this  test,  and  there  were  no  evidences  of  disease  to 
be  found  on  their  chests. 

Case  I.     Mr.  McL.     Failed  to  react  to  the  subcutaneous  tuberculin  test;  no  evidence  of 
disease  in  chest;  max.  temp,  before  test,  99.1°  F. 

tuberculo- 
Date  Opsonic  Index  Clinical  Data 

Oct.    II, '07 1.04     . 

"     12,  '07 95 

"     13,  '07 86 

"     i5> '07 1-44 

"     18,  '07 70 

"     28, '07 1.54 

.0005  gm.  old  tuberculin  injected  subcutaneously. 
"     29, '07 1.02  Max.  temp.,  99.5°  F.;  no  constitutional  dis- 

turbance; no  reaction. 
"     30,  '07 1.OI 

"     3i>  '07 83 

.002   gra.  old  tuberculin  injected.     No  reaction. 

Nov.     I,  '07 99 

"       2,  '07 1.08 

"       4, '07 

.005   gm.   old  tuberculin  injected.     Max.  temp., 

"       5, '07 1.25  99-8°  F.;  no  reaction;  no  constitutional  dis- 

turbance. 

"       6,  '07 1.27 

"       7,  '07 1. 17 

.008   gm.  old  tuberculin  injected.     Max.  temp., 

"       8, '07 1.26  99-3°  F.;  no  reaction;  no  constitutional  dis- 

turbance. 

"       9,  '07 1.04 

"     II,  '07 1.62 
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Case  I.     Mr.  McL. — {Continued.) 


Date 
Nov.   12, 


Tdberculo- 
Opsonic  Index 


'07. 

'07. 
'07. 


i5>  07- 


•1-35 

.87 
•94 

.   .68 


Clinical  Data 
.010    gm.  old    tuberculin    injected.     Max.  temp., 
99.4°  F.;  no  reaction;  no  constitutional  dis- 
turbance. 


.010  gm.  old  tuberculin  injected.  Max.  temp., 
99.1°  F.;  no  reaction;  no  constitutional  dis- 
turbance. 


16, 
19. 
29, 


'07 

'07 

'07 1.20 


.1.19 


Case  2.     Mr.  C.     Incipient  tuberculosis. 


Date 
Aug.     I,  '07. 
3,  '07- 
5,  '07- 


tuberculo- 
Opsonic  Index 


Clinical  Data 


.92 
.1.12 
.    .76 


6,  '07 1.22 

7,  '07 1-92 


8,  '07. 

9,  '07. 
10,  '07. 
12,  '07. 

IS,  '07- 

17,  '07. 


-  -55 
.2.44 
.  .88 
.3.96 
.2.05 


.0005    gm.   old   tuberculin   injected;  no   reaction. 


.002  gm.  old  tuberculin  injected;  reaction.     Temp., 
100°  F. 


Case  3.     R.  T.     This  person  was  run  down  from  overwork.     There  were  no  signs  of  tu- 
berculosis.    He  asked  for  and  was  given  the  tuberculin  test. 

tuberculo- 
Date  Opsonic  Index  Clinical. Data 

Nov.  2, '07 1. 16 

"  5,  '07 1.26 

"  6, '07 1.33 

"  7,  '07 1.26 


1-57 

96 

1.82 

1-75 

93 

14,  '07 90 

15,  '07 1-34 

16,  '07 86 


0, 

07 

9, 

'07 

II, 

'07 

12, 

'07 

13, 

'07 

.001  gm.  old  tuberculin  injected;  no  reaction;  no 

temperature. 
.003  gm.  old  tuberculin  injected;  no  reaction;  no 

temperature. 

.006  gm.  old  tuberculin  injected;  no  reaction;  no 
temperature. 


Case  4.     Mr.  D.     Incipient  tuberculosis. 

•  Tdbercdlo- 

Date  Opsonic  Index 

Nov.  16,  '07 86 

"     19,  '07 71 

"     25,  '07 66 


Clinical  Data 
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Case  4.     Mr.  D. — (Continued.) 


Date 


tubercuxo- 
Opsonic  Index 


Nov.  26, '07 t;2 

"     27,  '07 88 

"     28/07 1.08 

"     29/07 1. 14 


Clinical  Data 
001     gm.     old     tuberculin     injected;  reaction. 
Temp.,   102°  F. 


Case  5.     Miss  B.   W.     A  suspected  case  of  pulmonary  tuberculosis.     There  were  no 
definite  signs  of  disease.     She  failed  to  react  to  .010  gm.  old  tuberculin. 

tubercdlo- 
Opsonic  Index  Clinical  Data 

1. 16 

52 


Date 
Jan.   28 
29 


Feb 


Mar. 


•  -79 
.  .92 
.  .84 
.1.04 


08. 


08. 


■  -93 

.1.01 
.   .96 

.1.21 

■i'-32 
.   .60 

.  .92 
.1.24 
.1.05 

.   .72 

•  -94 

•  .38 

.    .56 

.   .92 

•  -99 

.  .65 
.  .78 
.1.80 

■  -75 

•  -75 


.0005  gm.  old  tuberculin  injected;  no  reaction. 
.001  gm.  old  tuberculin  injected;  no  reaction. 
.005  gm.  old  tuberculin  injected;  no  reaction. 
.008  gm.  old  tuberculin  injected;  no  reaction. 
.010  gm.  old  tuberculin  injected;  no  reaction. 


Case  6.     Miss  L.  E.     Incipient  tuberculosis. 


Date 
Feb.   21,  '08 

"     22,  '08 

"     25, '08 

"     26, '08 

"     27,  '08 1 

"     28/08 

Mar.    2,  '08 


Tubercdlo- 
Opsonic  Index 


Clinical  Data 
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Case  6.     Miss  L.  E. — {Continued). 

tuberculo- 
Date  Opsonic  Index  Clinical  Data 

Mar.    4,  '08 74 

.0005  gm.  old  tuberculin  injected;  reaction. 

"       5, '08 88  Temp.,  100°  F. 

"       6,  '08 70 

"       7, '08 1.08 


9,  'o» 

.002  gm.  old  tuberculin  injected;  reaction. 

"     10, '08 1. 16  Temp.,  102°  F. 

"     II,  '08 go 

"     12,  'c8 1. 17 

"     13, '08 1.80 

"     14,  '08 i.oo 

"     18,  '08 84 

Case  7.     Mrs.  F.     Incipient  tuberculosis. 

Tdberculo- 
Date  Opsonic  Index  Clinical  Data 

Mar.  13,  '08 1.26 

"  14,  '08 94 

"  15,  '08 64 

"  16,  '08 85 

"  17,  '08 99 

"  18, '08 1. 14 

"  24,  '08 82 

.0005  gm.  old  tuberculin  injected;  reaction. 

"  25, '08 1. 10  Temp.,  100.4°  F. 

"  26,  '08 92 

"  27,  '08 95 

"  28, '08 1.06 

"  30,  '08 1.02 

Case  8.     Mrs.  P.     Incipient  tuberculosis. 

tuberculo- 
Date                    Opsonic  Index  Clinical  Data 

Nov.  20,  '08 1.36 


.001  gm.  old  tuberculin  injected;  no  reaction. 
.003  gm.  old  tuberculin  injected;  no  reaction. 
.006  gm.  old  tuberculin  injected;  no  reaction. 


21,  '08 80 

26,  '08 1.05 

27,  '08 1.50 

28,  '08 85 

29,  '08 78 

30,  '08 1.20 

Dec.  T,  '08 92 

"  2,  '08 1. 10 

"  3,  '08 1.27 

"  4,  '08 1.24 

.010  gm.  old  tuberculin  injected;  reaction. 

"  5, '08 1. 12  Temp.,  101°  F. 

"  6,  '08 1.02 

"  7,  '08 98 

"  8,  '08 68 

"  9, '08 80 
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Case  9.     Mr.  M.     Incipient  tuberculosis. 

tuberculo- 
Date  Opsonic  Index  Clinical  Data 

Mar.  23,  '07 I -16 

"    2<;   '07 1-2I 

.0005  gm.  old,  tuberculin  injected;  no  reaction. 

"     26,  '07 1.09 

"     30,  '07 94 

Apr.     I, '07 1.32  ,         ,.     .   .        J 

.002  gm.  old  tuberculin  injected;  reaction. 

"       2, '07 94  Temp.,  101.4°  F. 

"      3,  '07 88 

"       4,  '07 2.16 

"  5. '07 i-°2 

"  6,  '07 1.24 

"  8,  '07 92 

"  12,  '07 1-25 

In  this  series  of  nine  cases  three  failed  to  react  to  the  subcutaneous  test  of 
old  tuberculin,  and,  in  addition,  had  no  positive  signs  of  tuberculosis,  and  were 
therefore  considered  as  heaUhy  persons.  All  three  were  somewhat  run  down 
in  heahh  at  the  time  they  took  the  test.  The  remaining  six  cases  had  pulmonary 
tuberculosis,  and  reacted  to  the  subcutaneous  tubercuUn  test. 

Following  the  injections  in  the  three  persons  that  failed  to  react  to  the 
tuberculin  test  there  were  eight  positive  and  six  negative  phases: 

Number  of  Positive  Negative 

j^T^j^jg  Inoculations  Phases  Phases 

Mr.  McL 6  3  3 

Mr.R.T 3  2  I 

MissW _5  _3  _2 

14  8  6 

Following  the  injections  in  the  patients  with  incipient  pulmonary  tuber- 
culosis that  reacted  to  the  subcutaneous  tuberculin  test  there  were  five  positive 
and  seven  negative  phases. 

Number  of  Positive  Negative 

j^^^ju;  Inoculations  Phases  Phases 

Mr.  C 2  I  I 

Mr.D I  °  •     ^ 

MissE 220 

Mrs.  F I  '^  ° 

Mrs.P 4  I  3 

Mr.  M _2  _o  ^ 

12  5  7 

Of  the  seven  reactions  that  followed  inoculations  in  these  six  patients,  a 
positive  phase  occurred  with  three  and  a  negative  phase  with  four.  It  is  thus 
seen  that  positive  and  negative  phases  occur  with  about  equal  frequency  after 
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all  inoculations  of  tuberculin,  and  that  they  also  occur  with  about  equal 
frequency  when  reactions  occur. 

We  are  thus  unable  to  confirm  Sir  Almroth  Wright's  opinion,  that  during  a 
tuberculin  reaction  a  negative  phase  usually  occurs,  and  therefore  cannot 
agree  with  him  that  tuberculo-opsonic  measurements  during  tuberculin  re- 
actions are  of  value  to  diagnose  tuberculosis.  From  our  cases  here  recorded 
we  consider  that  tuberculo-opsonic  measurements  during  tuberculin  reactions 
are  of  no  value  to  diagnose  pulmonary  tuberculosis. 

Summary. — -During  the  four  years  that  the  tuberculo-opsonic  test  was 
investigated  in  the  Saranac  laboratory  it  was  the  constant  endeavor  to  obtain 
accurate  and  reliable  technic.  From  the  facts  and  figures  which  we  have 
communicated  on  this  point  we  feel  that  we  obtained  an  accuracy  which 
equaled  that  of  most  other  observers.  The  value  of  our  conclusions,' therefore, 
cannot  be  attacked  along  the  lines  of  faulty  technic.  We  wish  to  thank  Dr. 
E.  R.  Baldwin,  the  assistant  director  of  the  laboratory,  for  his  constant  super- 
vision. It  was  due  to  him  that  our  whole  work  was  controlled  from  time  to  time 
by  carefully  testing  the  technic. 

With  regard  to  the  value  of  the  tuberculo-opsonic  test  to  control  tuberculin 
injections  in  patients  with  pulmonary  tuberculosis,  we  think  we  proved  from 
our  figures  that  the  slow  or  progressive  method  of  giving  tuberculin,  with 
intervals  of  three  and  four  days,  is  a  reasonably  safe  one.  Our  clinical  results 
confirmed  the  safety  of  these  intervals  of  dosage.  We  desire  to  state,  however, 
that  we,  the  writers,  no  longer  give  doses  at  three-  and  four-day  intervals, 
but  have  lengthened  them  to  once  a  week.  This  is  due  to  the  fact  that  while 
in  70  per  cent,  of  cases  the  negative  phase  had  either  not  occurred  or  had 
already  ceased  in  three  or  four  days,  there  still  remained  30  per  cent,  of  cases 
in  which  the  blood  disturbance  had  not  ceased.  This  percentage  (30  per  cent.) 
seemed  to  us  too  large  to  ignore,  and  we  shall  try  the  lengthened  interval  of 
seven  days,  to  see  if  it  has  any  clinical  advantage. 

Beyond  this  the  test  did  not  seem  to  us  to  be  of  any  value  to  control  tuber- 
culin treatment.  The  test  requires  a  great  deal  of  time  and  skill,  and  the 
information  obtained  from  it  does  not  seem  to  be  any  guide  as  to  when  the 
next  dose  should  be  given,  or  what  should  be  the  amount  of  the  dose.  We 
regard  the  clinical  condition  of  the  patient  as  our  only  guide. 

We  did  not  find  the  range  of  fluctuation  of  healthy,  unheated  serums  to  be 
within  such  narrow  limits  as  did  other  investigators.  With  us  the  range  varied 
from  0.42  to  1.64.  There  were  67.85  per  cent,  of  cases  between  0.80  and  1.20, 
and  32.15  per  cent,  below  0.80  or  over  1.20.  With  heated  healthy  serums  we 
found  the  mean  value  to  be  0.143,  as  against  0.07  in  Professor  Wright's  cases. 

With  unneated  serums  from  patients  with  pulmonary  tuberculosis  we  found 
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a  constantly  fluctuating  tuberculo-opsonic  index,  and  in  this  respect  corrobo- 
rated the  finding  of  Wright  and  Reid.  We  tested  this  point  also  on  other 
patients  that  had  no  evidence  of  tuberculosis,  and  found  the  same  thing  to  occur. 
We  therefore  do  not  regard  a  fluctuating  index  as  of  any  value  to  diagnose 
pulmonary  tuberculosis. 

Comparing  our  unheated  healthy  serums  with  the  unheated  tuberculous 
serums,  we  find  that  the  mean  value  of  the  healthy  was  0.97  and  the  mean 
value  of  the  tuberculous  was  1.09;  that  67.85  per  cent,  of  healthy  cases  were 
between  0.80  and  1.20,  and  that  61.64  per  cent,  of  tuberculous  were  between 
0.80  and  1.20;  that  32.15  per  cent,  of  healthy  serums  were  below  0.80  or  over 
1.20,  and  that  38.36  per  cent,  of  tuberculous  were  below  0.80  or  over  1.20. 
It  is  thus  seen  that  ovir  healthy  and  tuberculous  unheated  serums  were  almost 
the  same.  We  are  therefore  unable  to  corroborate  Professor  Wright's  state- 
ments that  an  isolated  high  or  low  index  points  to  tuberculous  disease.  We  are 
unable  to  attach  any  importance  to  such  indices. 

We  found  the  mean  value  of  heated  tuberculous  serums  (0.255)  to  be 
almost  twice  that  of  heated  healthy  ones  (0.143).  The  passage  from  the 
healthy  to  the  tuberculous  is  so  gradual  that  a  clear  distinction  between 
them  is  impossible,  and  we  are  therefore  unable  to  agree  with  Wright  that 
the  phagocytic  test  with  heated  serum  is  of  value  in  the  diagnosis  of  tu- 
berculosis. 

We  tested  a  considerable  number  (thirty-two)  of  unheated  serums  from 
acute  infectious  diseases  and  compared  the  tuberculo-opsonic  indices  of  these 
with  the  indices  of  healthy  and  tuberculous  serums.  All  three  were  almost  the 
same. 

Finally,  we  were  unable  to  confirm  Wright's  views  that  a  negative  phase 
usually  occurs  during  a  tuberculin  reaction,  and  we  cannot  agree  with  him  that 
opsonic  measurements  during  a  tuberculin  reaction  are  of  value  to  diagnose 
pulmonary  tuberculosis. 

We  may  sum  up  our  work  by  saying  that  we  do  not  consider  the  tuberculo- 
opsonic  test  as  reliable  in  the  diagnosis  of  pulmonary  tuberculosis,  nor  do  we 
consider  it  necessary  or  practical  or  of  value  in  the  administration  of  tuberculin 
treatment. 
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DISCUSSION  ON  PAPER  BY  DRS.  KINGHORN,  TWICHELL, 
CARTER  AND  OTHERS 

Dr.  Gerald  B.  Webb,  Colorado  Springs :  I  feel  that  Drs.  Kinghorn  and 
Twichell  are  to  be  warmly  congratulated  on  the  tenacity  with  which  they  have 
kept  at  the  opsonic  index. 

I  do  not,  however,  quite  understand  how  they  can  tell  us  in  one  part  of 
their  paper  of  negative  and  positive  phases,  and  later  that  by  means  of  opsonic 
interpretations  they  have  been  led  to  change  their  intervals  of  tuberculin  inocu- 
lations to  seven  days,  and  then  again  that  the  opsonic  index  is  practically 
valueless. 

We  have  made  some  2000  estimations  with  the  opsonic  index  in  tubercu- 
losis, and  we  too  have  found  some  fluctuations  in  supposedly  normal  people. 
Neither  have  we  been  able  to  get  our  error  within  the  narrow  limits  reported 
by  Fleming  from  Wright's  laboratory  in  their  work  on  normals. 

Regarding  its  value,  however,  in  diagnosis,  we  felt  that  up  to  the  introduc- 
tion of  the  integumental  tuberculin  tests  the  fluctuations  in  the  tuberculo- 
opsonic  index  constituted  the  best  means  of  confirming  our  suspicions,  apart 
from  the  subcutaneous  inoculation  of  tuberculin.  Even  now  we  regard 
fluctuations  of  the  opsonic  index  as  the  best  means  at  our  disposal  of  establish- 
ing the  fact  that  we  have  or  have  not  a  cure. 

It  is  most  unfortunate  that  no  study  has  been  made  at  Saranac  of  the  fluc- 
tuations in  the  index  following  work  and  exercise  of  the  tuberculous  patient. 
We  have  found  much  greater  positive  phases  coincident  with  better  chnical 
results  in  some  patients  put  to  gardening,  for  instance,  when  months  of  tuber- 
culin had  failed  to  markedly  raise  the  index.  Our  results  have  agreed  with 
those  of  Inman,  and  with  some  of  the  cases  described  by  Dr.  King. 

We  were,  however,  led  away  from  the  Wright  technic  some  time  ago  to 
follow  the  dilution  methods  of  Neufeld,  Klien,  and  Aleakins.  Comparing 
opsonic  examinations  with  agglutination  tests,  it  was  remembered  that  in  the 
latter  work  we  had  to  deal  with  agglutinoids.  These  are  known  to  have  a 
greater  affinity  for  the  bacteria  than  the  agglutinins,  but  are  present  in  less 
quantity.  Hence,  by  diluting  the  serum,  the  agglutinoids  disappear  before 
the  agglutinins,  and  then  the  latter  can  come  into  play. 

We  feel  from  our  work  that  the  same  situation  may  hold  good  for  opsonin 
estimations.  We  know  there  are  opsonoids,  and  these,  with  perhaps  greater 
affinity  for  bacteria  than  opsonins,  would  probably  cause  a  low  index  to  be 
indicated  when  the  serum  is  really  rich  in  opsonins.  Whether  this  supposi- 
tion is  true  or  not,  we  frequently  find  that  our  results  seem  to  indicate  it,  and 
it  is  a  point  worthy  of  being  worked  out. 
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After  all,  the  question  of  the  high  importance  placed  upon  opsonins  in 
tuberculosis  is  not  yet  decided.  Opsonins  may  be  an  important  factor,  but, 
as  Opie  so  well  points  out,  the  non-granular  mononuclear  blood-cell  is  the 
chief  factor  in  tuberculosis  immunity.  There  is  no  doubt,  however,  of  the 
great  importance  of  opsonins  in  other  bacterial  infections,  such  as  typhoid 
fever,  for  instance. 

Dr.  T.  W.  Hastings,  New  York :  Several  statements  and  conclusions 
made  by  Dr.  Kinghorn  invite  discussion.  First  of  all,  the  impression  is  given 
that  such  substances  as  the  bacteriotrophic,  and  that  opsonin  do  not  occur  in 
blood-serum  or  elsewhere,  and  no  references  were  made  to  the  many  articles 
by  competent  men  other  than  Wright  and  his  co-workers — articles  which 
recognize  the  opsonins  as  important  substances  in  the  process  of  immuniza- 
tion and  the  opsonic  theory  as  of  equal  importance  with  Ehrlich's  side-chain 
theory.  Ehrlich  himself,  in  "The  Harben  Lectures," — in  "The  Lancet" 
for  1907  and  later  in  book  form, — accepts  and  discusses  the  opsonic  theory  as 
an  important  addition  to  our  knowledge  of  the  processes  of  immunization,  and 
Neufeld,  in  the  recent  fasciculus  for  KoUe  and  Wassermann's  "Handbook 
of  Bacteriology,"  devotes  the  majority  of  his  pages  to  the  same  subject.  It 
is  to  be  regretted  that  the  work  of  Hektoen  and  his  assistants,  of  Opie,  Smith, 
and  Crossley,  Denys  and  Leclef,  Reyn  and  Kjer-Petersen,  and  that  the  articles 
of  Meakins  and  Levaditi  have  not  been  referred  to.  The  author  of  the  paper 
has  laid  too  much  stress  upon  Wright's  work.  To-day  the  opinions  regarding 
the  opsonin  theory  have  swung  so  far  the  other  way  that  most  men  will  not 
even  recognize  such  bodies  as  opsonins.  There  is  absolutely  no  doubt  about 
the  existence  of  a  body  called  opsonin  and  its  importance  in  phagocytosis. 

The  index  varies,  in  the  normal  individual,  between  0.8  and  1.2 — a  fact 
established  from  a  large  number  of  estimations  and  confirmed  by  the  careful 
and  critical  work  of  Reyn  and  Kjer-Petersen,  who  could  not  confirm  the 
pathological  variations  in  lupus  claimed  by  Wright. 

The  huge  variations  in  the  index  in  such  conditions  as  the  pyogenic  in- 
fections must  be  explained  in  no  other  way  than  as  due  to  the  invasion  by  a 
pyogenic  organism,  and  the  shght  variations  in  normal  individuals  must  be 
explained  in  some  other  way  than  as  reaction  to  infection.  The  same  relatively 
slight  and  huge  variations  in  leucocyte  counts  have  become  famihar  and  we 
have  learned  how  to  interpret  them. 

Possibly  the  high  index  in  these  cases  was  explained  by  the  fact  that  it 
has  been  raised  by  residence  and  treatment  at  the  sanatorium.  The  fluctua- 
tion upon  which  one  should  base  a  diagnostic  reaction  certainly  would  not  be 
covered  by  the  daily  variations.     The  negative  phases  that  the  authors  did 
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not  get  may  be  due  to  the  fact  that  the  index  was  not  estimated  frequently 
enough.  Small  doses  do  not  give  a  negative  phase:  they  give  an  immediate 
positive  phase. 

I  think  that  all  those  who  have  worked  with  the  opsonic  index  have  come 
to  the  same  conclusions  as  the  authors,  namely,  that  the  interval  betn-een  the 
tuberculin  injections  should  be  nine  or  ten  days,  or  even  tsv'O  weeks  in  many 
cases.     I  refer  particularly  to  tlie  non-pulmonary  tubercular  cases. 

Dr.  Duncan  A.  L.  Graham,  Pittsburgh  :  This  long  and  careful  work  of 
Drs.  Kinghorn,  Twichell,  and  Carter  certainly  shows  that  the  opsonic  index, 
as  estimated  by  present  methods,  cannot  be  regarded  as  an  accurate  index  for 
the  diagnosis  of  tuberculosis,  or  as  an  index  for  the  regulation  of  the  spacing 
of  dosage  in  the  therapeutic  application  of  tuberculin.  I  think,  however, 
from  the  recent  work  showing  that  opsonin  is  probably  an  amboceptor,  and 
from  the  dilution  studies  of  opsonins  by  Meakins,  further  research  on  this 
subject  will  doubtless  add  much  of  value  in  diagnosis  and  treatment. 

Dr.  Hugh  M,  Kinghorn,  Saranac  Lake,  N.  Y. :  I  think  the  two  impor- 
tant points,  of  course,  in  this  whole  investigation  of  the  tuberculo-opsonic  index 
are  its  relation  to  the  questions  of  diagnosis  and  treatment.  In  the  diagnosis 
I  think  we  have  pretty  clearly  shown  that  the  test  is  too  unreliable  to  base  any 
definite  conclusions  upon  it.  I  did  not  read  the  figures  contained  in  my 
paper,  but  they  are  there  and  will  be  published,  and,  of  course,  some  may 
attack  their  accuracy.  They  may  claim  that  our  technic  was  not  good.  I 
think  the  time  for  such  arguments  has  gone  by,  and  it  is  only  fair  to  mention 
the  following  fact,  which  should  no  longer  be  regarded  as  a  laboratory  secret. 
Some  years  ago  serums  were  sent  to  the  di£ferent  laboratories  throughout  the 
country,  and,  among  others,  to  our  own  at  Saranac  Lake.  One  of  our  workers, 
Dr.  J.  Woods  Price,  made  all  of  our  tests,  and  I  was  told  that  his  work  was 
the  best  that  was  done  in  any  of  the  laboratories.  Our  technic  is  better  than 
plus  or  minus  fourteen,  because  that  includes  all  of  our  work  from  the  time 
that  we  pubHshed  any  figures. 

AVhen  one  comes  to  discuss  the  limitations  and  variations  in  healthy  people, 
I  cannot  see  why  a  person  of  poor  physique  who  is  healthy  should  necessarily 
have  as  high  an  opsonic  index  as  a  person  of  very  strong  physique.  We  found 
in  our  agglutination  work  on  tubercle  bacilli  in  testing  serums  from  healthy 
persons  that  there  was  quite  a  wide  range.  In  one  very  strong  person  the 
agglutination  was  as  high  as  i  to  100,  but  in  the  average  case  it  was  i  to  14, 
and  I  cannot  understand  why,  in  this  other  immunity  (the  tuberculo-opsonic 
test)  test,  the  range  should  be  limited  to  between  .80  and  1.20.  In  Wright's 
laboratory  the  tests  may  have  worked  out  in  that  way,  but  there  they  probably 
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have  six  or  eight  healthy  serums  to  eight  or  ten  pathological  ones.  They  take 
an  average  of  all  the  healthy  serums  and  compare  the  [pathological  serums 
against  this  average. 

Coming  fo  treatment,  we  wish  to  give  Professor  Wright  the  credit  for  this 
fact,  namely,  that  the  writers  have  lengthened  the  intervals  of  their  dosage  to 
once  a  week.  With  tlie  progressive  method  with  intervals  of  three  to  four 
days,  there  are  about  30  per  cent,  of  cases  in  which  the  blood  disturbance  has 
not  ceased  in  four  days.  With  progression  in  dosage  and  with  intervals  of 
three  to  four  days,  we  regard  the  method  as  safe.  Whether  we  get  as  good 
results  from  intervals  of  seven  days  I  cannot  yet  say.  Ovir  results  thus  far 
with  intervals  of  seven  days  have  been  satisfactory. 


THE  TUBERCULO-OPSONIC  INDEX  IN  ITS  RELA- 
TION TO  THE  TEMPERATURE  CURVE  IN  ACTIVE 
TUBERCULOSIS  AND  ITS  VALUE  IN  DIAGNOSIS 
IN  SUSPECTED  OR  ARRESTED  CASES 

By  Herbert  Maxon  King,  M.D. 

Looms,  N.  Y. 


The  following  observations  and  experiments  on  the  relation  of  the  body- 
temperature  to  the  opsonic  index  and  the  diagnostic  value  of  the  opsonic  index 
in  cases  of  (a)  suspected  or  completely  arrested  tuberculosis,  and  (b)  mixed 
infection  in  advanced  progressive  tuberculosis,  were  made  at  the  Loomis 
Sanatorium  during  the  autumn  and  winter  of  1908-09.  They  are  selected 
from  a  large  number  of  similar  observations  and  experiments  as  being  most 
typically  illustrative. 

They  were  suggested,  very  largely,  by  experiments  of  A.  C.  Inman,  made 
at  Brompton  Hospital  Sanatorium  (Frimley)  during  the  winter  of  1907-08,^ 
and  by  the  work  of  Latham  and  Irman  on  a  nearly  related  subject  during  the 
following  summer.^  The  ordinary  technic  and  usual  methods  of  securing 
the  blood,  washing  the  leucocytes,  preparing  the  slides,  staining,  etc.,  were 
employed.  At  least  100  phagocytes  were  counted  in  every  instance.  Inman's 
suggestion  of  having  an  assistant  mark  each  specimen  in  cipher,  to  avoid  pos- 
sible bias,  was  followed,  and  the  mean  of  two  "normals"  was  used  as  unity  in 
each  case.  Moreover,  all  of  the  laboratory  work,  including  the  counting,  was 
done  by  one  laboratory  assistant  (Mr.  George  Sheridan),  who  has  been  through- 
out vmprejudiced  as  to  results.  Thus  while  no  argument  is  made  for  the 
precise  accuracy  of  opsonic  index  determinations,  these  results  may  be  taken 
as  correspondingly  significant. 

The  Relation  of  Body-temperature  to  the  Opsonic  Index. — One  of  the  most 
characteristic  phenomena  of  active  tuberculosis  is  the  succession  of  temperature 
elevations  alternating  with  temperature  depressions.  While  it  has  long  been 
recognized  that  this  phenomenon  indicates  a  succession  of  spontaneous  auto- 
inoculations,  which,  if  not  controlled,  lead  to  irreparable  mischief,  the  credit  is 
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due  to  Sir  A.  E.  Wright  and  his  co-workers  for  having  been  the  first  to  demon- 
strate this  fact  and  the  rationale  of  the  treatment  by  rest  as  the  most  effective 
method  of  combating  this  condition.  It  was  fair  to  suppose  that  if  the  rise  m 
temperature  and  the  attendant  constitutional  depression  manifest  once  or 
twice  daily  in  acute  tuberculosis  were  dependent  upon  spontaneous  auto- 
inoculations  from  the  focus  of  disease,  there  would  appear  corresponding 
changes  in  the  opsonic  index— that  is  to  say,  that  alternating  negative  and 
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Fig  I —Relation  of  tuberculo-opsonic  index  to  body-temperature  producing  "diamond 
curve."      Temperature;  tuberculo-opsonic  index. 

positive  phases  corresponding  inversely  to  the  temperature  rise  and  fall  would 
be  demonstrable,  and  that  the  temperature  curve  and  the  index  curve  plotted 
upon  the  same  chart  would  produce  the  so-called  "diamond  curve"  of  Inman. 
Such  has  indeed  been  shown  to  be  the  case— not  only  in  spontaneous  auto- 
inoculations  but  also  in  artificially  produced  autoinoculations.  The  most 
interesting  charts  presented  at  the  recent  International  Congress  on  Tuber- 
culosis in  Washington  by  Dr.  Latham  and  Dr.  Inman  were  most  convincing 
in  this  particular,  especially  in  view  of  the  severe  conditions  under  which  the 
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experiments  were  conducted.  As  before  stated,  every  effort  was  made  to 
maintain  the  same  rigid  conditions  in  carrying  out  the  following  experiments, 
which  were  made  as  a  preliminary  to  those  that  follow,  and  with  the  object  of 
confirming  or  discrediting,  as  the  case  might  be,  the  views  of  Inman  and 
Latham. 

For  the  past  two  years  it  has  been  found  that  in  our  laboratory  the  normal 
variations  in  the  opsonic  index  seldom  exceed  1.15  above  and  .85  below  unity. 
Nevertheless,  because  a  somewhat  greater  variation  is  sometimes  recorded  in 
normal  serums,  it  was  thought  safer  to  adopt  the  limits  of  normal  as  prescribed 
by  Bullock,  and  to  count  only  such  indices  as  exceeded  1.2  above  and  .8  below 
unity  as  abnormal,  and  this  plan  has  been  followed  throughout.  All  tempera- 
tures are  rectal.  They  were  taken  and  recorded  by  the  nurse  in  charge  of  the 
patient.  At  the  same  time  that  the  temperatures  were  taken  specimens  of  the 
blood  were  obtained.  The  slides  were  prepared  and  stained  on  the  same  day 
and  were  labeled  in  cipher  by  another  assistant.  In  no  instance  did  the 
laboratory  assistant  know  the  blood  he  was  counting,  or  was  he  aware  of  the 
temperatures  of  the  patients.  Subsequently  the  index  was  plotted  by  reference 
to  the  cipher,  and  then  the  temperature  curve  superimposed. 

Case  I  is  that  of  a  woman  with  an  advanced  active  lesion  involving  three 
lobes  with  considerable  cavity.  Blood  and  temperature  were  taken  at  inter- 
vals of  two  hours  from  noon  of  one  day  to  noon  of  the  day  following.  Examina- 
tion of  the  chart  (Fig.  I)  shows  a  fairly  typical  "diamond  curve" — i.  e., 
approximately  the  index  is  low  when  the  temperature  is  high,  and  vice  versa. 
Once  during  the  twenty-four  hours  the  index  was  recorded  above  and  three 
times  below  the  extreme  normal  limits,  while  from  four  o'clock  in  the  afternoon 
until  six  in  the  morning  it  was  for  the  most  part  well  within  these  limits.  It 
will  thus  be  seen  that  had  opsonic  index  determinations  been  made  only 
between  these  hours  instead  of  extending  the  observation  over  the  whole 
period,  an  erroneous  impression  of  the  actual  reaction  going  on  would  have 
been  gained  in  this  instance. 

Case  II  is  that  of  the  same  patient  two  months  later.  In  this  instance  the 
procedure  differs  from  that  in  Case  I  in  that  the  observations  extend  over 
portions  of  three  days — viz.,  from  noon  to  11.00  p.  m.  the  first  day,  from  2.00 
to  7.00  P.  M.  the  following  day,  and  from  10.00  a.  m.  to  7.00  p.  m.  on  the  third 
day.  It  will  also  be  noticed  that  the  intervals  vary  between  successive  observa- 
tions on  a  single  day  from  two  to  six  hours.  Otherwise,  the  conditions  were  the 
same.  From  the  chart  (Fig.  II)  it  will  be  remarked  that  in  this  instance  the 
"diamond  curve"  is  almost  perfectly  produced.  In  fact,  it  is  by  far  the  most 
typical  in  our  collection  of  these  studies.    Such  a  chart  scarcely  leaves  room  for 
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doubt  as  to  the  nature  of  the  spontaneous  autoinoculations  occurring  in  this 


case 


Case  III  is  that  of  a  woman  with  an  involvement  of  four  lobes  and  cavity, 
the  present  acute  phase  following  a  considerable  period  of  quiescence.  Blood 
and  temperature  were  in  this  case  taken  at  intervals  of  two  hours  from  noon  of 
one  day  to  that  of  the  next.    The  "diamond  curve"  is  here  less  typical.    At  no 
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Fig.   II.— Same   as   Fig.   I,   also   showing    "diamond   curve."     

tuberculo-opsonic  index. 

time  during  the  twenty-four  hours  did  the  index  register  above  normal  limits, 
yet  a  stud>°of  the  chart  (Fig.  Ill)  will  show  in  a  general  way  the  inverse  rela- 
tionship between  the  temperature  and  the  opsonic  index.  The  two  rather 
extremely  low  indices  in  this  chart  are  noteworthy,  falling  as  they  do  at  appro- 
priate phases  of  the  temperature  curve. 
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Case  IV  is  that  of  a  woman  with  an  involvement  of  five  lobes,  but  without 
cavity.  Four  observations  were  taken  on  the  first  day  in  this  case  at  intervals 
of  three  hours,  and  three  on  the  day  following  at  the  same  intervals.  This 
chart  (Fig.  IV)  is  given  because  of  the  atypical  character  of  the  "diamond." 
It  seems  to  show,  nevertheless,  a  definite  co-relationship  between  the  tempera- 
ture and  index  curves,  and  the  stimulus  to  which  these  phenomena  are  the 
response.    Either  the  temperature  or  the  index,  it  is  impossible  to  say  which,  is. 
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opsonic    index   to    body-temperature,    producing   less 
temperature;  tuberculo-opsonic  index. 


to  be  sure,  delayed,  but  that  they  are  both  dependent  chiefly  upon  one  specific 
autoinoculation  is  evident. 

Case  V  is  that  of  a  woman  with  involvement  of  four  lobes  and  cavity,  and 
symptoms  pointing  to  more  or  less  extensive  gastro-intestinal  compHcations. 
This  chart  (Fig.  V)  is  interesting  as  showing  a  marked  disproportion  between 
the  temperature  and  the  opsonic  index,  and  of  itself  would  lead  one  to  doubt 
whether  the  chill,  sweat,  and  excessively  high  temperature  might  not  have  been 
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caused  by  other  than  tuberculosis,  although  it  cannot  be  doubted  that  tuber- 
culo-autoinoculations  were  at  the  same  time  occurring.  Incidentally  it  may 
be  remarked  that  other  clinical  symptoms  in  this  case  pointed  to  a  complicating 
pyogenic  infection,  and  it  is  to  be  regretted  that  a  further  study  of  other  than 
the  tuberculo-opsonic  index  was  not  made. 
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In  this  connection  Case  VI  is  especially  interesting.  It  is  that  of  a  man 
with  involvement  of  three  lobes  and  cavity,  with  the  very  imusual  complication 
of  spontaneous  thrombosis  of  the  median  basilic,  ulnar,  and  popHteal  veins. 
Observations  were  taken  at  intervals  of  four  hours  from  3.30  one  afternoon  to 
3.30  on  the  following  afternoon — not  only  of  the  temperature  and  tuberculo- 
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opsonic  index,  but  of  the  staphylococcic  index  as  well,  the  latter  by  means  of  an 
emulsion  of  a  predominant  staphylococcus  grown  from  the  patient's  expecto- 
ration. A  study  of  this  chart  (Fig.  VI)  will  fail  to  show  the  usual  and,  I  may 
say,  typical  relation  of  temperature  and  index,  either  staphylococcic  or  tuber- 
cular. Of  these  latter  both  fall  without  the  normal  range,  and  in  so  far 
demonstrate  the  occurrence  of  autoinoculations  from  foci  of  infections  by  two 
quite  distinct  organisms.    Such  a  case  is,  of  course,  hardly  a  fair  test  of  the  point 
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at  issue.  It  is,  however,  suggestive  of  a  reason  why  an  atypical  relationship 
between  temperatiu-e  and  index  is  sometimes  found  in  the  acute  phases  of  these 
advanced  and  complicated  cases  other  than  may  be  due  to  exhaustion  of  the 
mechanism  concerned  with  the  production  of  specific  immunity. 

From  these  and  other  similar  observations  it  is  evident  that  a  more  or  less 
typical  relationship  exists  between  the  temperature  and  the  tuberculo-opsonic 
index  in  acute  cases  of  tuberculosis — a  relationship  which  is  demonstrable  in 
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proportion  as  the  case  is  one  of  comparatively  pure  infection  and  becoming 
less  typical  as  mixed  infection  predominates.  It  would  seem,  therefore  that  a 
study  of  the  opsonic  index  in  such  cases  might,  within  its  acknowledged 
limitations,  be  of  assistance  no  less  in  treatment  than  in  diagnosis.     _ 

A  study  of  the  foregoing  charts  will,  moreover,  demonstrate  the  wide  range 
of  variation  to  which  the  opsonic  index  is  subject  at  short  intervals  in  cases 


Fig    VI  —Showing  staphylococcic  and  tuberculo-opsonic  indices  in  relation  to  tem- 
perature curve.     ........    temperature;  tuberculo-opsomc  index;  .-.-.-. 

staphylococcic  index. 

of  active  tuberculosis.  It  is  obvious,  therefore,  that  single  observations  in  such 
cases  may  be  quite  misleading  and  fail  altogether  to  give  valuable  information. 
The  Diagnostic  Value  of  the  Tuberculo-opsonic  Index  in  Cases  of  Suspected 
or  Completely  Arrested  Tuberculosis.— It  has  been,  I  believe,  very  generally 
observed,  in  this  country,  at  least,  that  in  the  absence  of  constitutional  symp- 
toms (autoinoculations?)  there  is  no  characteristic  variation  from  normal  in 
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the  tuberculo-opsonic  index.  A  persistently  subnormal  index  is,  to  be  sure, 
occasionally  met  with  in  distinctly  localized  tuberculous  lesions  of  the  skin  and 
lymph-nodes,  but  in  quiescent  pulmonary  lesions,  whether  incipient  or  other- 
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Fig.   VII. — Relation   of  oxidation   temperature    (following   violent  exercise)   to   opsonic 
index   in   normal temperature;  tuberculo-opsonic   index. 


wise,  there  is  little  to  be  learned  from  index  observations  when  made  in  the 
ordinary  way.  It  has  been  shown,  on  the  other  hand,  that  in  the  infected 
organism  the  specific  opsonins  are  less  thermo-labile  than  is  the  case  with  a 


Fig.  VIII. — Relation   of  oxidation  temperature   (following  violent  exercise')   to  opsonic 
index  in  normal temperature;  tuberculo-opsonic  index. 


normal  serum,  and  I  believe  it  has  been  suggested  that  advantage  might  be 
taken  of  this  fact  in  diagnosis. 

It  also  appears^  that  a  more  or  less  marked  variation  in  the  index,  notably 
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a   "negative   phase"    following   upon   the   subcutaneous   administration   of 
tuberculin  may  be  taken  as  an  indication  of  the  presence  of  infection. 

Neither  of  these  methods,  however,  seems  to  have  found  much  favor, 
and  I  am  not  aware  that  they  have  been  persistently  followed  or  generally 

adopted.  ,        1    • 

If  in  the  case  of  spontaneous  autoinoculation  from  a  tuberculous  lesion 
a  marked  variation  in  the  tuberculo-opsonic  index  occurs,  it  would  be  reason- 
able to  expect  such  a  variation  to  follow  upon  an  artificially  produced  auto- 
inoculation, and  such  variation  has  been  shown  to  occur  by  Inman,  workmg 
at   Brompton   Hospital  Sanatorium,  Frimley.^     Inman's  observations  were 


Fi„    IX  -Relation   of   tuberculo-opsonic   index  to   temperature  before  and   after  exer- 
^'    cise  for  diagnosis temperature;  tuberculo-opsonic  mdex. 


interesting,  and  up  to  the  time  that  they  were  made  were  unique.  He  demon- 
strated very  clearly  that  so  long  as  the  case  (pulmonary  tuberculosis)  is  not 
thoroughlv  arrested,  autoinoculations  may  be  artificially  produced  (m  his  cases 
by  graduated  labor  or  exercise),  which  are  characterized  not  only  by  tem- 
perature changes  and  associated  symptoms,  but  by  variations  in  the  mdex  as 
well  As  the  disease  becomes  arrested  these  phenomena  become  less  marked, 
until  in  favorable  cases  they  disappear  altogether.  This,  it  seems  to  me,  is  a 
point  of  extreme  importance.  Means  have  been  long  sought  by  which  we  might 
distmcruish  betw^een  a  thoroughly  arrested  (and  consequently,  for  the  time 
bein-  at  least,  harmless)  tuberculous  focus,  one  which  clmically  does  not 
requh-e  treatment,  and  a  lesion  which,  so  far  as  one  may  judge  from  other 
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available  diagnostic  methods,  is  apparently  identical,  but  which  is  in  reality 
only  latent,  and  liable  to  become  active  on  the  slightest  unusual  exertion  on  the 
part^of  the  patient. 

It  would  seem  that,  applied  with  this  point  in  view,  and  in  some  such  manner 
as  that  which  was  employed  in  the  following  experiments,  the  opsonic  index 
has  a  most  decided  value  in  the  diagnosis  of  incipient  tuberculosis,  and  as  an 
indication  for  advice  and  treatment  in  long-standing  quiescent  cases  of  the 
disease. 
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for  diagnosis. 


opsonic  index  to  temperature  before  and  after  periods  of  exercise, 
temperature;  tuberculo-opsonic  index. 


In  the  artificial  production  of  autoinoculations  caution  in  two  directions  is 
obviously  necessary:  First,  the  exercise  employed  must  be  sufficient  to  produce 
the  desired  result;  and,  second,  it  must  not  be  suddenly  carried  to  a  point 
which  in  the  presence  of  a  "smouldering"  lesion  might  endanger  the  patient. 
In  other  words,  the  same  judgment  must  be  exercised  which  would  dictate  a 
diagnostic  dose  of  tuberculin. 

For  the  first  it  is  well  to  employ  a  form  of  exercise  to  which  the  patient  is 
unaccustomed.    For  instance,  if  the  patient  is  accustomed  to  walking  from  five 
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to  ten  miles  daily  without  temperature  or  other  symptoms,  it  is  unlikely  that  a 
demonstrable  reaction  will  follow  any  "dose"  of  such  exercise  withm  these 
limits  while  it  might  easily  be  accomplished  by  fifteen  minutes  of  such  exer- 
cise as  chopping  wood.  In  fact,  it  is  very  likely  to  follow  a  little  vigorous 
exercise  of  groups  of  muscles  not  ordinarily  much  used. 

For  the  second  it  is  well  to  graduate  the  amount  of  exercise,  as  to  both 
time  and  severitv,  and  to  apply  it  in  increasing  "doses"  at  intervals  until 
satisfied  as  to  the  result.     In  any  healthy  individual  a  more  or  less  marked 


Tew«Y 


.m 


;oD' 


ji 


U± 


Oct  OtX 


32l 


Ji: 


;./o 


90 


Ott- 


3wOe 


-Z/. 


A 


OcX 


OcX. 


■/v\t 


oar. 


QcX. 


(fcWv 


WoeA 


-A 


<^jfe 


test. 


^ 


Fig  XL-Relation  of  opsonic  index  to  temperature  before  and  j^^ter  periods  of  exer- 
^    cise,  for  diagnosis.     temperature;  tuberculo-opsomc  mdex. 

temperature  rise  will  follow  unaccustomed  vigorous  muscular  exercise.  This 
temperature,  which  for  convenience  may  be  termed  "oxidation  temperature,  ' 
will  quickly  subside  to  or  below  normal,  seldom  requiring  more  than  twenty 
or  thirty  minutes'  rest.  When  tuberculosis  is  present,  however,  and  an  auto- 
inoculation  has  been  produced  by  the  exercise,  the  subsequent  fall  is  apt  to  be 
much  slower,  and  if  the  reaction  is  at  all  severe,  the  temperature  may  remam 
hish  for  an  hour  or  more,  and  unless  absolute  rest  is  insisted  upon  it  may 
assume  a  remittent  type  extending  over  several  days.    For  the  sake  of  brevity 
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only  a  few  examples  of  this  class  of  observations  are  given,  as  these  sufficiently 
illustrate  the  method  pursued. 

Cases  VII  and  VIII  are  those  of  two  normals.  These  charts  (Figs.  VII 
and  VIII)  show  a  characteristic  "oxidation  temperature"  without  variations 
in  the  opsonic  index  following  exercise.  In  both  instances  here  the  exercise 
consisted  in  a  rapid  cross-country  walk  of  three  miles,  followed  by  hard  work 
with  a  cross-cut  saw  for  forty-five  minutes. 

Case  IX  (Fig.  IX)  is  that  of  a  supposedly  quiescent  lesion  of  one  lobe  (slight 
infiltration — bacilli  present).  Walking  three  hours  (five  or  six  miles)  daily 
produced  no  demonstrable  reaction.  As  in  Cases  VII  and  VIII,  four  index 
determinations  were  made  prior  to  the  test,  which  in  this  case  consisted  of 
twenty-five  minutes'  work  with  a  small  axe.  "Oxidation  temperature"  fol- 
lowed, and  subsided  as  it  might  do  in  a  normal  individual,  but  here  there  was 
a  distinct  variation  of  the  index  presenting  a  characteristic  reaction. 

Case  X  is  that  of  a  young  man  of  twenty-three  years  with  a  suspicious 
history  and  rather  vague  physical  signs  at  both  apices,  on  the  strength  of  which 
he  was  admitted  to  the  Annex  of  the  Loomis  Sanatorium  as  an  incipient  case 
His  slight  temperature  quickly  subsided,  and  the  very  scant  sputum  was  non- 
bacillary.  No  tuberculin  tests  were  made.  The  opsonic  test  was  applied  to 
clear  up  a  questionable  diagnosis.  As  will  be  seen  from  a  study  of  the  chart 
(Fig.  X),  five  observations  were  made  prior  to  the  test.  Following  the  last 
observation  the  patient  was  given  two  hours'  severe  exercise  (chopping  and 
sawing  wood).  Immediately  after  this  exercise,  as  will  be  seen,  the  rectal 
temperature  was  nearly  103°,  while  the  index  had  dropped  well  below  the 
extreme  limits  of  normal.  The  index,  as  will  be  seen,  remained  low  the  balance 
of  the  day,  the  temperature  gradually  subsiding,  but  not  touching  normal.  I 
may  add,  what  does  not  appear  on  this  chart,  that  the  following  day,  notwith- 
standing strict  rest,  there  was  an  elevation  of  temperature  throughout  the  day, 
and  it  only  reached  normal,  to  remain  there,  after  three  days'  rest.  During  or 
immediately  subsequent  to  this  period  unmistakable  rales  were  heard  at  the 
apices,  indicating  a  focal  reaction  and  confirming  the  diagnosis. 

Case  XI  (Fig.  XI)  is  that  of  a  suspected  tuberculosis  in  a  woman  of  thirty- 
four  years.  An  obstinate  cough  first  aroused  suspicion  of  disease,  which  a 
positive  reaction  from  1.5  mg.  tuberculin  (subcutaneously)  seemed  to  confirm. 
At  the  time  of  the  following  tests  she  had  been  in  the  sanatorium  for  a  month, 
and  was  practically  without  symptoms,  the  cough  having  disappeared  promptly 
after  admission.  As  will  be  seen  from  the  chart,  two  tests  were  made — the 
first  consisting  of  a  rapid  three-mile  walk  (she  was  unaccustomed  to  muscular 
exercise  of  any  kind),  the  second  of  the  same  walk  followed  by  forty -five  min- 
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utes  chopping  wood  with  a  small  axe.  Following  the  first  test  the  "oxidation 
temperature"  was  almost  nil.  It  was  more  marked  after  the  more  severe  test, 
as  might  have  been  expected.  In  both  cases,  however,  the  index  remained  withm 
normal  limits.  On  the  strength  of  these  observations  the  patient  was  al- 
lowed to  go  home,  where  she  has  been  living  under  rather  more  than  ordinary 
strain  ever  since,  but  remains  apparently  perfectly  well. 

Case  XII  is  that  of  a  young  man  of  twenty-four  years  with  a  very  suspicious 
history  and  general  appearance.     Questionable  signs  were  discovered  at  the 
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Fio'    XII  —Relation  of  opsonic  index  to  temperature  before   and    after  periods  of  ex- 
°  exercise,  for  diagnosis temperature ;  tuberculo-opsonic  mdex. 

right  apex.  No  sputum  was  obtainable.  The  presence  or  absence  of  bacilli, 
therefore,  could  not  be  determined.  No  tuberculin  test  was  applied.  From  a 
study  of  the  chart  (Fig.  XII)  it  will  be  seen  that  even  prior  to  the  exercise  test 
there  was  a  spontaneous  autoinoculation,  which,  had  it  been  known,  would 
have  been  sufficient  to  establish  a  diagnosis,  but,  as  has  been  said,  the  slides 
were  counted  in  cipher,  and  at  the  time  the  low  index  subsequently  found  to 
have  been  at  twelve  noon  on  the  day  preceding  the  test  exercise  could  not  be 
placed  without  vitiating  the  experiment.  The  test  consisted  of  the  same 
character  and  amount  (two  hours  of  violent  exercise)  as  in  Case  X,  and  in  this 
case  also  it  required  more  than  two  days  to  bring  the  temperature  permanently 
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to  normal.  Immediately  subsequent  to  the  test  unquestionable  physical  signs 
were  made  out  at  the  right  apex,  showing,  as  in  Case  X,  a  focal  reaction,  and 
clearing  up  the  diagnosis. 

From  these  and  similar  observations  and  experiments  conducted  in  our 
laboratory  Inman's  conclusions  would  seem  to  be  justified,  and  it  would 
further  appear  that  opsonic  index  determinations  may  and  do  have  a  field  of 
practical  value  in  the  diagnosis  of  early  tuberculosis  in  some  respects  superior 
to  that  of  the  ordinary  tuberculin  tests,  and,  finally,  that  as  a  means  of  deter- 
mining the  patient's  fitness  for  discharge  from  treatment,  when  otherwise 
question  might  arise,  they  may  be  of  decided  and  valuable  significance. 
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THE   HEART   IN   ONE  HUNDRED    AND  TEN   CASES 
DYING  OF  TUBERCULOSIS 


By  William  B.  Stanton,  M.D. 

Philadelphia,  Pa. 


The  report  here  given  is  only  a  preliminary  one.  It  is  based  upon  ninety- 
five  cases  in  which  the  heart  was  examined  by  the  usual  method,  which  dis- 
regards the  amount  of  fat  present  and  the  length  of  the  vessels  attached  to  the 
heart,  and  upon  fifteen  cases  examined  according  to  the  method  of  Wilhelm 
Miiller. 

In  Miiller's  method  the  epicardial  fat  is  removed  and  the  aorta  and  pul- 
monary arteries  are  cut  through  at  the  level  of  the  attachment  of  the  semilunar 
valves,  while  the  two  cavse  and  the  pulmonary  veins  are  cut  off  flush  with  the 
auricle.  The  auricles  are  cut  from  the  ventricles,  and  in  turn  the  right  and  left 
ventricle  is  cut  from  the  septum.  This  gives  four  component  parts  to  be 
weighed — the  auricles,  the  free  portion  of  the  right  ventricle,  the  free  portion 
of  the  left  ventricle,  and  the  septum.  The  part  of  the  septum  which  belongs 
to  each  ventricle  is  calculated  under  the  assumption  that  the  amount  of  muscle 
in  the  septum  belonging  to  each  ventricle  is  proportionate  to  the  weight  of  the 
free  portion  of  the  ventricle.  When  the  body  is  carefully  weighed  and  meas- 
ured, it  is  easy  to  estimate  the  relationship  between  the  weight  of  the  heart  and 
the  weight  and  size  of  the  body. 

The  Size  0}  the  Heart. — At  present  there  seems  to  be  no  precise  way  of 
estimating  the  size  of  the  heart  and  of  determining  whether  the  heart  is  dilated 
or  contracted.  At  autopsy  the  right  auricle  and  ventricle  are  usually  found  to 
be  larger  than  the  left.  It  is  difiicult  to  say  whether  the  right  heart  is  dilated  or 
only  relaxed,  or  whether  the  left  heart  is  contracted  or  has  died  in  the  condition 
of  ordinary  contraction,  or  if  its  smaller  size  is  the  result  of  rigor  mortis.  State- 
ments as  to  the  size  of  the  heart  can  scarcely  be  considered  as  scientific  facts, 
as  the  statements  are  not  based  upon  definite  measurements.  In  ninety-five 
autopsies  by  the  ordinary  method  the  heart  was  recorded  as  contracted  in 
twenty,  dilated  in  forty-nine,  normal  in  twenty-six.  In  the  fifteen  done  by  the 
Miiller  method,  the  heart  was  small  in  two,  large  in  five,  normal  in  eight. 
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The  Weight  of  the  Heart. — The  weight  of  the  heart  in  tuberculosis  is  a 
subject  of  dispute.  The  published  records  vary  greatly.  This  variance  is  due 
in  all  probability  to  the  difference  in  the  methods  by  which  the  heart  was  pre- 
pared for  weighing.  W^ere  no  special  attention  is  paid  to  the  length  of  the 
attached  vessels  and  to  the  amount  of  fat,  the  weights  are  apt  to  be  larger. 
As  far  as  I  have  been  able  to  determine,  the  only  hearts  of  tuberculous  subjects 
which  have  been  weighed  with  the  care  advocated  by  Mliller  are  one  hundred 
and  thirty-three  of  Miiller's,  eight  of  Hirsch,  and  the  fifteen  of  my  own.  There 
can  be  no  doubt  that  this  care  is  necessary.  The  heart  of  the  tuberculous 
subject  often  contains  a  large  amount  of  edematous  fat,  which  adds  greatly 
to  its  weight.  Thus,  in  case  No.  6733  of  my  series  the  heart  at  the  final  weigh- 
ing was  308.4  grams,  and  the  fat  removed  was  40.6  grams,  which  would  have 
added  over  10  per  cent,  to  the  weight.  In  ninety-four  cases  weighed  by  the  old 
method,  thirty-eight  (40.4  per  cent.)  weighed  300  grams  or  over;  twenty-four 
(25.5  per  cent.)  weighed  between  250  and  299  grams;  seventeen  (18.8  per  cent.) 
weighed  between  200  and  249  grams;  and  fifteen  (15.3  per  cent.)  weighed 
under  200  grams.  Thus  62,  or  65  per  cent.,  weighed  more  than  250  grams. 
The  average  of  the  entire  ninety-four  cases  by  the  old  method  was  280.26 
grams.  The  weights  varied  between  100  grams  in  case  No.  31 19  (a  woman  of 
thirty-six  years)  and  538  grams  in  case  No.  2980  (a  man  of  thirty-eight  years). 
In  the  latter  case  there  was  probably  a  large  amount  of  edematous  fat,  as  the 
pericardium  contained  an  excess  of  fluid.  In  this  case  both  the  mitral  and  tri- 
cuspid valves  showed  slight  thickening,  and  the  pathologist  thought  there 
might  have  been  functional  but  not  organic  incompetence. 

In  the  series  of  fifteen  cases  examined  by  the  Miiller  method  the  average 
weight  was  218.55  grams;  largest,  case  No.  6733  (a  man  of  fifty  years),  308.4 
grams;    smallest,  case  No.  6934  (man  of  thirty-four  years),  139.4  grams. 

The  Size  of  the  Openings  0}  the  Heart. — A  determination  of  the  circum- 
ference of  the  aorta  and  pulmonary  arteries  is  of  interest  in  studying  the  effect 
of  tuberculosis  upon  the  circulation.  Certain  authors,  as  Beneke  and  Lebert, 
have  thought  that  along  with  a  small  heart  the  tuberculous  subject  had  also  a 
general  narrowing  of  the  arterial  system.  It  is  pretty  generally  believed  that  in 
phthisis  the  right  heart  is  burdened  by  the  destruction  of  the  pulmonary  vessels, 
and  it  would  be  of  interest  to  determine  whether  this  increase  of  work  produced 
any  changes  in  the  relative  sizes  of  the  pulmonary  artery  and  the  aorta.  In 
attempting  to  find  the  normal  relative  circumferences  of  the  two  vessels  a  differ- 
ence of  opinion  is  met  with  as  to  the  variations  within  the  normal.  Theoretic- 
ally one  would  think  the  pulmonary  should  always  be  larger  than  the  aorta, 
but  the  quoted  statistics  vary  considerably.  Thus,  Spatz  *  in  three  hundred 
*Spatz:  Deut.  Arch.  f.  klin.  Med.,  vol.  xxx,  1SS2. 
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and  twenty-seven  cases,  including  males  and  females  of  all  ages  between  fifteen 
and  sixty-nine,  found  the  circumference  of  the  pulmonary  to  be  greater  than 
that  of  the  aorta  in  all  cases.  Beneke  found  the  aortic  circumference  to  be 
larger  than  the  pulmonary  in  subjects  over  forty-seven  years  of  age.  Schiele- 
Wieghandt  found  the  pulmonary  circumference  greater  than  that  of  the  aortic, 
but  the  difference  was  only  0.6  mm.  in  males  and  5.4  mm.  in  females.  There 
is  also  a  difference  of  opinion  as  to  the  actual  size  of  the  aorta  and  pulmonary. 
Thus  Spatz  finds  the  aortic  circumference  to  vary  between  58  and  84  mm. 
and  the  pulmonary  between  69  and  90  mm.  Beneke  states  the  limits  of  size  for 
the  aorta  to  be  between  32.4  mm.  and  54  mm.,  and  the  limit  of  the  pulmonary 
to  be  between  31.3  and  58  mm.  Kumpen  places  the  variation  for  the  aorta 
between  28.7  and  53.3  mm.  and  the  variation  for  the  pulmonary  between  28.8 
and  57.8  mm.  The  figures  of  Rucherdt  and  Thoma  correspond  very  closely  to 
the  two  last-mentioned  authors.  It  is  impossible  to  explain  these  variations  in 
measurements. 

Text-books  upon  anatomy  (Cunningham,  Piersol,  Gray)  do  not  mention 
the  actual  size  of  these  openings,  nor  are  the  dimensions  given  in  the  text-books 
on  physiolog}'  (Landois).  The  measurements  of  the  aorta  and  pulmonary 
artery  in  my  own  cases  are  in  accord  with  those  of  Spatz  as  to  the  actual  figures. 
Thus,  in  ninety-three  cases  examined  by  the  old  method  the  circumference  of 
the  aorta  averaged  68.08  mm.  and  the  pulmonary  69.21  mm.  In  the  fifteen 
cases  examined  by  Muller's  method  the  circumference  of  the  aorta  averaged 
63.5  mm.  and  the  pulmonary  74.07  mm.  In  the  ninety-three  cases  by  the  old 
method  twenty-five  (28  per  cent.)  cases  were  recorded  as  having  the  aorta 
larger  than  the  pulmonary,  while  in  the  fifteen  cases  by  the  Miiller  method  the 
pulmonary  was  found  to  be  larger  in  every  instance.  At  present  it  is  impossible 
to  explain  these  differences,  and  careful  measurements  on  many  more  hearts 
will  be  necessary  to  settle  the  question  definitely. 

The  size  of  the  auriculo-ventricular  openings  is  also  a  matter  of  uncertainty. 
Cunningham's  "Anatomy"  contents  itself  with  saying  that  the  mitral  orifice 
will  admit  two  fingers,  while  even  so  vague  a  measurement  is  not  given  of  the 
tricuspid  opening. 

In  the  ninety-three  cases  examined  by  the  old  method  the  circumference  of 
the  mitral  opening  averaged  91.39  mm.  and  the  circumference  of  the  tricuspid 
opening  averaged  117. 71  mm.  In  the  fifteen  cases  examined  by  the  Miiller 
method,  the  circumference  of  the  mitral  opening  averaged  85.5  mm.  and  the 
circumference  of  the  tricuspid  opening  averaged  105.6  mm. 

Valves. — It  has  long  been  held  that  endocarditis  is  infrequent  in  tuberculosis. 
The  cases  here  reported  upon  would  tend  to  bear  out  this  assertion.    In  the 
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series  of  ninety-five  cases  examined  by  the  old  method,  some  abnormality  of 
the  valves  was  found  in  twenty-six  (27.3  per  cent.).  The  changes  usually  found 
were  slight  thickenings  of  the  valves  or  small  patches  of  atheroma.  These  were 
distributed  as  follows :  mitral  valve  alone,  16;  aortic  valve  alone,  2 ;  tricuspid 
valve  alone,  2 ;  aortic  and  -mitral  valves,  3 ;  tricuspid  and  mitral  valves,  i ; 
tricuspid,  mitral,  and  aortic  valves,  i;  all  four  valves,  i.  Only  two  of  these 
cases  showed  organic  interference  with  the  circulation:  No.  1975,  slight  aortic 
obstruction;  No.  4963,  mitral  regurgitation.  Three  of  these  cases  showed 
relative  insufficiency:  No.  2980  and  No.  3831,  tricuspid  insufficiency;  and  No. 
3792,  mitral  and  tricuspid  insufficiency.  Two  instances  of  relative  insuffi- 
ciency were  found  in  hearts  with  normal  valves:  No.  3896,  tricuspid  insuffi- 
ciency; and  No.  4552,  mitral  insufficiency. 

In  the  new  series  of  fifteen  there  were  no  cases  of  incompetency;  in  four 
there  was  slight  thickening  of  the  mitral  valve. 

The  Thickness  0)  the  Walls  0}  the  Heart. — Old  series:  Right  ventricles, 
average  in  92  cases,  8.25  mm.  New  series:  Right  ventricles,  average  in  14 
cases,  7.28  mm.  Old  series:  Left  ventricles,  average  in  92  cases,  17.3  mm. 
New  series:  Left  ventricles,  average  in  14  cases,  13.21  mm.  These  variations 
I  believe  to  be  due  in  part  to  the  fact  that  the  hearts  of  the  new  series  were 
denuded  of  fat. 

The  Condition  of  the  Aorta. — The  fact  that  the  blood-pressure  is  persist- 
ently low  in  tuberculous  cases  makes  the  study  of  the  aorta  of  interest.  In  the 
cases  here  reported  no  microscopic  investigation  has  been  made  as  yet,  and  the 
only  fact  noted  was  the  presence  or  absence  of  atheroma.  In  the  ninety-three 
cases  examined  by  the  old  method,  slight  atheroma  was  found  in  sixty-four 
(69.6  per  cent.);  marked  atheroma  in  sixteen  (17.3  per  cent.);  absent  in 
thirteen  (13. i  per  cent.).  Atheroma  was,  therefore,  present  in  86.9  per  cent, 
of  all  cases.  It  is  worthy  of  comment  that  in  fourteen  cases  under  the  age  of 
twenty  atheroma  was  found  present  in  nine,  or  64  per  cent.  In  fourteen  cases 
of  the  new  series  atheroma  was  present  in  six  (42.8  per  cent.)  and  absent  in 
eight  (57.2  per  cent.). 

Histological  Finding. — Records  are  available  in  fifty-eight  cases  of  the  old 
series;  of  these,  thirteen  showed  hypertrophy,  which  was  usually  slight; 
eleven  showed  hypertrophy  of  the  cells  with  increased  connective  tissue;  seven 
showed  hypertrophy  with  congestion ;  five  showed  hypertrophy  with  brownish 
pigmentation;  five  showed  hypertrophy  with  congestion  and  brownish  pig- 
mentation; six  showed  congestion  only;  four,  connective-tissue  increase  only; 
two,  congestion  with  increased  connective  tissue;  five  were  normal.  No  tuber- 
cles were  found  in  any.     The  chief  changes  were,  therefore,  h}-pertrophy  of 
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the  muscle-cells  ^vith  increase  of  the  connective  tissue.    In  nearly  all  these 
changes  tre  only  slightly  marked.    Reports  on  the  histology  of  the  new  ser.es 

"^pXlf-Adhesions  were  present  in  three  of  the  ninetyfive  cases, 
whifh  enua  s  3  15  per  cent.  Case  No.  47.9  showed  comp  ete  obh.eratton^ 
CeNo'T943  showed  localized  adhesion  on  the  anterior  surface  over  an  ar^ 
o^bout  .  cm'  Case  5473  showed  a  band  of  adhesion  at  the  apex  over  an  area 
of  4  cm.    In  the  new  series  no  adhesions  were  present. 


PRIMARY  LOCATION  AND   DEVELOPMENT  OF 
TUBERCULOSIS  IN  THE  LUNGS 

By  Joseph  Walsh,  M.D. 

Philadelphia 


Text-books  and  clinical  and  pathological  experience  all  agree  that  tuber- 
culosis of  the  lungs  usually  begins  at  the  apex,  and  though  many  text-books 
aflfirm  that  it  begins  more  frequently  at  the  right  apex  than  at  the  left,  some 
insist  that  it  is  only  the  apex  of  either  lung  indifferently. 

We  have  tried  to  study  the  seat  of  primary  lesion  from  the  autopsies  at  the 
Phipps  Institute,  but  so  far  without  much  success.  Our  autopsies  are  practi- 
cally all  on  advanced  cases  of  tuberculosis,  and  these  are  not  very  suitable  for 
the  study  of  the  primary  lesion,  because  the  seat  of  primary  lesion  is  so  fre- 
quently masked  by  later  breaking  down.  The  clinical  statistics  at  the  Phipps 
Institute,  however,  show  the  following:  Out  of  3718  cases  on  which  a  definite 
note  was  made  regarding  the  primary  lesion,  the  clinician  felt  himself  unable 
to  make  a  decision,  and  said  undetermined  in  574.  Out  of  the  remaining  3144 
cases,  the  right  apex  was  considered  the  seat  of  primary  lesion  in  75.6  per  cent., 
the  left  apex  in  24.4  per  cent. 

In  addition  to  this,  I  have  had  the  opportunity  personally  of  examining 
during  the  past  two  years  twenty-seven  apparently  perfectly  healthy  girls 
between  the  ages  of  sixteen  and  twenty-six  (average  age,  twenty)  who  had 
applied  for  admission  to  a  sisterhood  in  Philadelphia.  Of  these  twenty-seven, 
nine  showed  nothing  to  raise  the  slightest  suspicion,  twelve  I  was  slightly 
doubtful  about,  and  seven  showed  a  positive  tuberculosis,  and  all  at  the  top  of 
the  right  lung.  I  vv^ould  be  willing  to  say  that  this  last  experience  of  finding  the 
lesion  at  the  top  of  the  right  lung  in  a  whole  series  is  uncommon,  and  not  the 
usual  finding,  but  I  do  believe  that  75  per  cent,  of  the  primary  lesions  are  at  the 
top  of  the  right  lung. 

In  two  hundred  of  my  private  cases  taken  without  selection  one  hundred 
and  twenty-tAvo  showed  a  lesion  on  both  sides,  sixty-seven  on  the  right  side 
alone,  and  eleven  on  the  left  side  alone,  or,  taking  only  the  seventy-eight  cases 
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limited  to  one  side,  86  per  cent,  occurred  on  the  right  and  14  per  cent,  on  the 
left. 

Clinical  experience  leads  me  to  believe  that  the  primary  lesion  is  usually 
chronic,  frequently  healing,  or  almost  healing,  after  a  comparatively  slight 
development.  In  healing  a  certain  amount  of  special  resistance  is  thrown 
about  the  lesion  itself  in  that  particular  lung  which  prevents  further  extension 
in  this  part,  and  if  for  any  reason  further  dissemination  occurs,  it  is  usually 
implanted  at  the  apex  of  the  opposite  lung.  In  exceptional  cases  the  indi- 
vidual is  too  susceptible,  or  the  lesion  too  virulent,  to  admit  of  healing,  and  the 
process  extends  acutely  throughout  the  whole  or  a  large  part  of  the  upper  lobe, 
or  even  of  the  lung  on  the  first  side.  In  other  exceptional  cases  after  half  heal- 
ing at  the  apex  the  resistance  of  the  individual  disappears,  the  half-healed 
lesion  breaks  down,  and  continues  to  advance  on  the  same  side.  In  the  first 
or  usual  way  of  development  the  prognosis  is  better  than  in  either  of  the  latter 
ways. 

In  other  words,  the  primary  process  usually  limits  itself  to  the  top  of  one  lung, 
the  secondary  process  involving  the  top  of  the  other,  and  it  is  the  development 
of  this  secondary  process  which  usually  sends  the  patient  to  the  physician. 
If  at  this  time  the  patient  has  acquired  greater  susceptibility  or  the  bacillus 
greater  virulence,  the  process  may  extend  in  the  second  lung  acutely,  and 
eventually  the  process  in  the  first  lung  become  acute  and  extend  with  it;  if, 
however,  the  second  process  likewise  heals  more  or  less  completely,  a  later 
dissemination  or  a  third  development  most  usually  occurs  in  the  first  lung. 

A  typical  example  of  such  a  development  is  the  following:  Phipps  Institute 
case  No.  6597 :  Male,  Aged  thirty-five.  Had  malaria  at  fifteen,  influenza  at 
twenty-six,  gonorrhea  at  twenty-eight,  typhoid  at  thirty.  Brother  with  whom 
he  was  associated  died  of  tuberculosis  in  1896,  and  he  was  closely  associated 
with  a  case  of  tuberculosis  in  his  home  fifteen  months  before  death.  He  had, 
therefore,  at  least  two  opportunities  for  infection. 

The  autopsy*  showed  at  the  top  of  the  right  lung  some  old  fibrosis  and  two 
apparently  healed  lesions,  and  over  the  rest  of  the  lung  acute  tuberculosis;  at 
the  top  of  the  left  a  chronic  cavity  taking  up  the  whole  of  the  upper  lobe  and  a 
recent  fibrosis  of  the  lower  lobe. 

From  the  history  and  the  study  of  the  lungs  it  would  appear  that  his  primary 
lesion  was  at  the  top  of  the  right  lung,  and  that  this  either  healed  or  practically 
healed;  his  secondary  lesion  was  at  the  top  of  the  left  lung,  and  this  progressed 
throughout  the  left  lung;  and  that  the  third  lesion  is  represented  by  the  acute 

*  All  of  the  autopsies  described  in  the  article  were  performed  between  January  and 
May,  1909. 
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condition  throughout  the  right  upper  and  middle  lobes,  which  apparently 
caused  his  death. 

The  disadvantage  of  the  Phipps  cases  in  regard  to  this  study  is  that  all,  or 
practically  all,  die  of  advanced  tuberculosis  of  the  lungs,  this  advance  fre- 
quently being  due  to  a  special  susceptibility  on  the  part  of  the  patient  or  to  the 
virulence  of  the  microorganisms.  We  do  not  see,  therefore,  at  autopsy  the 
ordinary — that  is,  the  most  common — clinical  varieties  of  tuberculosis,  because 
these  get  well  or  change  so  much  in  the  slow  advance  as  to  mask  a  picture  like 
that  I  have  just  described.  We  have  many  of  the  cases,  however,  illustrating 
the  bad  prognosis  and  the  possibility  of  the  one-sided  advance. 

Case  No.  6916:  Male.  Colored.  Aged  thirty-five.  Father  died  of  tuber- 
culosis in  1884,  sister  in  1904.  The  autopsy  showed  a  chronic  tuberculosis 
involving  the  whole  of  the  right  lung  and  an  acute  condition  involvihg  about 
one-half  the  left ;  in  other  words,  the  tuberculosis  apparently  involved  the  whole 
of  the  right  limg  before  involving  the  left.  The  patient  stated  that  his  symptoms 
began  fourteen  months  before  death.  This  probably  represents  the  beginning 
of  the  acute  process. 

Case  No.  6621:  Male.  Aged  twenty-three.  Sister  has  tuberculosis.  Had 
typhoid  at  sixteen,  gonorrhea  at  twenty,  ischiorectal  abscess  at  twenty-one  with 
surgical  operation,  and  pleurisy  at  twenty-two.  He  dates  his  present  symptoms 
from  the  ischiorectal  abscess.  The  autopsy  showed  that  the  progress  was 
throughout  the  right  upper  lobe,  and  then  acute  tuberculosis  of  both  lungs, 
with  death. 

Case  No.  6998:  Male.  Aged  twenty-six.  Duration  of  present  symptoms 
six  months.  Mother  died  of  tuberculosis  in  1902,  father  of  asthma  shortly 
before.  Had  gonorrhea  eight  months  ago.  The  autopsy  showed  that  the  prog- 
ress was  all  through  the  right  lung  before  the  left  was  attacked.  The  left  is 
only  slightly  involved,  and  the  involvement  is  acute. 

A  point  to  notice  especially  in  connection  with  these  cases  is  that  the  first 
case  showed  chronic  involvement  of  the  right  apex,  chronic  involvement  with 
complete  destruction  of  the  whole  left  lung,  and  yet  the  patient  lived  -till  an 
acute  condition  involved  practically  the  remainder  of  the  right  lung.  The  other 
cases  showed  by  no  means  so  much  involvement,  and  yet  the  patients  died.  In 
other  words,  the  first  patient  was  able  to  cure  practically  as  much  tuberculosis 
as  was  sufficient  to  kill  the  others. 

The  study,  however,  in  regard  to  the  usual  development  is  still  very  incom- 
plete, since  more  lungs  than  I  expected  could  not  be  used,  because  the  condi- 
tions in  them  were  such  that  it  was  impossible  to  determine  the  chronicity  or 
recency  of  the  lesions. 
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From  what  has  been  done,  however,  I  believe  that  the  primary  lesion  is 
usually  at  the  top  of  the  right  lung,  and  the  secondary  lesion  in  favorable  aises 
at  the  top  of  the  left.  This  secondary  lesion  is  usually  evident,  but  is  sometimes 
undetectable  to  physical  signs,  and  then  may  be  partly  surmised  from  the 
definite  lesion  at  the  top  of  the  right  lung  and  the  subjective  symptoms  of  pam, 
soreness,  or  discomfort  at  the  top  of  the  left. 

Summary.-The  points  to  be  noted  are,  first,  that  the  primary  lesion  of 
tuberculosis  of  the  lungs  is  much  more  frequently  at  the  top  of  the  right  than 
at  the  top  of  the  left  lung  (over  75  per  cent,  of  cases). 

Second,  when  the  primary  lesion  shows  no  tendency  to  cure,  but  continues 
down  one  side,  it  is  a  bad  prognostic  sign;  in  other  words,  the  involvement  of 
the  whole  of  one  lobe  without  lung  involvement  whatsoever  on  the  other  side  is 
a  more  unfavorable  prognostic  sign  than  when  the  other  lung  shows  a  chronic 

healed  lesion. 

Third,  the  secondary  lesion  is  usually  on  the  opposite  side  to  that  of  the 
primary  lesion,  and  is  frequently  more  extensive  than  it. 


THE  AMOUNT  OF    LUNG    INVOLVEMENT  AT  THE 
ONSET  OF  PULMONARY  TUBERCULOSIS 

By  Harry  Lee  Barnes,  M.D. 

Wallum  Lake,  R.  I. 


Three  years  ago  I  showed  that  50  per  cent,  of  patients  having  pubnonary 
tuberculosis  delayed  consulting  physicians  for  over  seven  months  afterthe  onset 
of  symptoms,  and  that  notwithstanding  these  delays  46  per  cent,  of  all  patients 
were  incorrectly  diagnosed  by  their  medical  advisers.^  These  statistics  have  been 
recently  confirmed  by  Stoll.^  If  through  education  of  laymen  and  physicians 
both  these  sources  of  delay  in  diagnosis  could  be  eliminated,  and  all  patients 
come  under  intelligent  supervision  soon  after  the  onset  of  symptoms,  how  many 
would  be  suitable  for  sanatorium  treatment  ?  How  many  would  be  curable  ? 
How  many  would  be  sources  of  contagion  to  the  community  ?  In  attempting  to 
answer  these  questions  it  will  be  found  that  a  knowledge  of  the  amount  of  lung 
involvement  at  the  onset  of  pulmonary  tuberculosis  is  of  considerable  importance, 
and  that  scant  data  on  this  subject  are  at  present  available.  It  is  well  recog- 
nized that  persons  frequently  recover  from  slight  tuberculous  lesions  in  the  lungs 
without  ever  having  symptoms,  but  such  cases  cannot  be  considered  in  an 
inquiry  of  this  kind.  The  statistical  material  which  forms  the  basis  of  this 
article  was  derived  from  the  records  of  860  cases  of  pulmonary  tuberculosis 
admitted  to  the  Rhode  Island  State  Sanatorium  since  its  opening.  Of  the  860 
patients,  only  120  were  received  within  two  months  of  the  onset  of  pulmonary 
symptoms,  and  of  these  33  were  admitted  within  one  month  of  the  onset.  In  87 
of  these  120  cases  records  of  the  examining  physicians  were  obtained,  and  in 
all  of  these  cases  the  record  of  presumable  duration  coincided  with  ours.  Four- 
teen other  cases  which  did  not  coincide  were  excluded.  In  attempting  to  deter- 
mine the  exact  date  of  onset  it  should  be  appreciated  that  the  majority  of 
patients  greatly  underestimate  the  length  of  duration  of  the  disease.  Histories 
taken  by  those  who  do  not  appreciate  this  fact,  or  who  lack  the  time  or  inclin- 
ation to  put  the  patient  through  the  most  searching  cross-examination  to  avoid 
these  errors,  are  almost  valueless  for  this  purpose.  No  pains  have  been  spared 
to  make  these  histories  accurate  in  this  respect.    A  considerable  number  of 
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patients  give  a  history  of  digestive  disturbance  or  of  feeling  tired  for  some  time 
before  the  onset  of  the  first  pulmonary  symptom,  but  as  there  must  always  be 
doubt  as  to  whether  these  symptoms  result  from  tuberculosis,  and  as  neither 
laymen  nor  physicians  can  be  expected  to  look  for  tuberculosis  in  such  cases,  it 
is  not  practicable  to  regard  anything  but  the  occurrence  of  symptoms  pointing 
to  pulmonary  disease  as  an  onset.  In  the  great  majority  of  cases  the  first 
symptom  noticed  is  a  cough,  and  yet  a  cough  so  frequently  results  from  trivial 
causes  that,  if  slight  and  unaccompanied  by  troublesome  symptoms,  it  is  un- 
likely to  bring  the  patient  to  his  physician  within  a  month.  Patients  having 
hemorrhages  or  positive  sputum  may  be  recognized  at  once,  but  when,  as 
frequently  happens,  the  signs  are  very  slight  and  the  sputum  absent,  another 
month  may  elapse  before  the  physician  is  able  to  make  the  diagnosis;  so  that  two 
months  may  be  set  as  a  reasonable  maximum  time  within  which  the  intelligent 
patient  who  consults  a  well-trained  physician  should  receive  a  positive  diag- 
nosis. Of  the  120  patients,  67,  or  55.8  per  cent.,  had  tubercle  bacilU  in  their 
sputum  on  admission,  and  i  additional  case,  or  0.8  per  cent.,  had  bacilli  after 
admission.  Of  the  52  remaining  patients,  34  reacted  positively  to  the  tuber- 
culin test;  and  of  the  remaining  18,  9  had  had  hemorrhages  from  the  Ivmgs, 
2  had  had  pleurisies,  2  were  complicated  by  glandular  tuberculosis,  and  in  the 
remaining  5  patients  the  symptoms  and  physical  signs  were  held  to  be  sufficient 
for  diagnosis.  These  1 20  cases  were  classified  according  to  the  scheme  of  the 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis,  with  the 
following  result: 

Incipient 31  cases,  or  25.8% 

Moderately  advanced 78  cases,  or  65.0 % 

Far  advanced 11  cases,  or    9.1  % 

Total 120  cases,  or  99.9  % 

The  term  moderately  advanced,  as  defined  by  the  National  Association,  is 
so  broad  that  it  includes  many  cases  as  favorable  as  the  incipient  cases,  and 
others  nearly  as  unfavorable  as  the  far  advanced  cases.  In  order  to  give  a 
better  idea  of  the  prognosis,  it  may  be  said  that  85,  or  70.8  per  cent.,  were  con- 
sidered mild,  and  35,  or  29.1  per  cent.,  were  considered  severe  in  their  type. 

\Vhen  classified  according  to  Turban,  the  following  result  was  obtained: 

Class  1 33  cases,  or  27.5  % 

Class  2 52  cases,  or  43.3  % 

Class  3 35  cases,  or  29.1% 

Total 120  cases,  or  99.9% 

In  33  cases  but  one  lung  was  affected,  and  in  the  remaining  87  cases  both 
lungs  were  affected. 
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The  number  of  lobes  involved  was : 

1  Lobe  in 25  cases,  or  20.8  % 

2  Lobes  in 36  cases,  or  30.0  % 

3  Lobes  in 27  cases,  or  22.5  % 

4  Lobes  in 22  cases,  or  18.3  % 

5  Lobes  in 10  cases,  or    8.3  % 

Total 120  cases,  or  99.9  % 

Dullness  was  present  in  74.1  per  cent,  of  the  cases,  and  its  presence  was 
questionable  in  10  per  cent.;  interrupted  breathing  was  present  in  18.3  per 
cent.,  bronchial  breathing  in  11.6  per  cent.,  the  apex  was  involved  in  83.3  per 
cent.,  and  cavity  signs  were  present  in  7.5  per  cent. 

The  first  symptom  noticed  was: 

Cough  in 89  cases,  or  74.1  % 

Hemorrhage  in 13  cases,  or  10.8  % 

Pleuritic  pain  in 9  cases,  or    7.5  % 

Fever  in 3  cases,  or    2.5  % 

All  others  in 6  cases,  or    5.0  % 

Total 120  cases,  or  99.9% 

Symptoms. — The  following  is  a  record  of  symptoms  present  during  the 
first  two  months. 

Forty-eight  and  three-tenths  per  cent,  of  the  patients  claimed  to  have  had 
fever  previous  to  admission.  After  admission  7.5  per  cent,  had  fever  (daily 
temperature  above  100°  F.)  for  one  week,  5.8  per  cent,  for  two  weeks,  t,.t,  per 
cent,  for  three  weeks,  and  13.3  per  cent,  for  four  weeks  or  over.  The  total 
number  who  had  fever  for  these  periods  was  36,  or  30  per  cent. 

Eighty-five  per  cent,  of  the  patients  had  had  cough,  80  per  cent,  expecto- 
rations, 36.6  per  cent,  hemorrhage,  21.6  per  cent,  pleuritic  pain,  2.5  per  cent, 
pleuritic  effusion,  33.3  per  cent,  dyspnea,  and  57.5  per  cent,  loss  of  appetite. 
Eighty-five  patients  had  averaged  9.9  pounds  loss  of  weight.  Thirty-three  and 
three-tenths  per  cent,  of  the  patients  had  had  chills,  49.1  per  cent,  night-sweats, 
32.5  per  cent,  hoarseness,  and  40  per  cent,  gave  a  history  of  marked  exposure  to 
infection. 

The  condition  on  discharge  of  the  91  patients  who  have  left  the  institution 
up  to  the  present  time  was: 

Apparently  cured 15  cases,  or  16.4% 

Arrested 31  cases,  or  34.0  % 

Improved 24  cases,  or  26.3  % 

Unimproved 21  cases,  or  23.0  % 

Total 91  cases,  or  99.7  % 
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Many  of  these  patients  have  been  discharged  too  short  a  time  to  fairly 
judge  of  the  resuUs  of  treatment,  but  of  26  patients  having  severe  onsets  who 
could  be  traced,  12,  or  46  per  cent.,  died  within  an  average  period  of  nine  months 
after  admission,  and  of  the  remainder,  10,  or  38.4  per  cent.,  are  Uving,  and  but 
4,  or  15.3  per  cent.,  are  well.  If  it  be  assumed  that  the  results  of  treatment  in 
this  series  of  cases  are  the  same  as  those  obtained  in  other  cases,  only  75  of  the 
1 20  patients  would  be  economically  cured  two  years  after  discharge.*  In  other 
words,  only  a  little  over  60  per  cent,  of  patients  having  pulmonary  tuberculosis 
can  hope  to  have  their  working  capacity  restored,  even  though  the  disease 
has  been  promptly  diagnosed  and  the  patients  have  been  treated  in  sanatoria. 

It  is  conceded  that  the  statistics  of  a  sanatorium  having  a  waiting-list  which 
enables  it  to  exclude  the  acute  febrile  cases  would  not  furnish  proper  material 
for  this  study,  but  until  recently  the  lack  of  a  waiting-list  at  Wallum  Lake  has 
almost  invariably  prevented  the  rejection  of  applicants  with  febrile  onset  and 
of  short  duration.  It  may  even  be  feared  that  the  willingness  of  patients  having 
a  severe  onset  to  enter  a  sanatorium  may  have  swelled  the  number  of  severe  onsets. 
As  early  hemorrhage  cases  are  usually  of  a  mild  type  (32  of  the  44  cases  with 
hemorrhage  previous  to  admission  being  favorable  cases),  it  seems  likely  that 
the  willingness  of  the  mild  cases  having  a  hemorrhagic  onset  to  enter  the  san- 
atorium has  tended  to  preserve  the  normal  balance.  Tuberculosis  dispensaries 
in  large  cities  afford  opportunities  for  the  observation  of  all  types  of  onset,  which 
should  be  made  use  of  to  collect  data  bearing  on  this  subject. 

Summary  of  the  Condition  of  120  Cases  of  Pulmonary  Tuberculosis  Ex- 
amined within  Two  Months  of  the  Onset. — 

1.  Classification  of  the  National  Association: 

Incipient 25.8% 

Moderately  advanced 65.0 % 

Far  advanced 9.1% 

2.  Classification  of  Turban: 

Class  1 27.5% 

Class  II 43-3% 

Class  III 29.1% 

3.  Niunber  of  lobes  involved. 

*Our  records  of  377  cases  show  that  of  all  patients  under  treatment  for  a  minimum 
period  of  three  months,  85.7  per  cent,  of  the  incipient,  60.4  per  cent,  of  the  moderately- 
advanced,  and  26.6  per  cent,  of  the  far  advanced,  are  arrested  or  apparently  cured,  and 
that  85.7  p6r  cent,  of  such  cases  are  able  to  do  a  full  day's  work  two  years  after  discharge. 
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1  Lobe 20.8  % 

2  Lobes 30.0% 

3  Lobes 22.5% 

4  Lobes 18.3  % 

5  Lobes 8.3  % 

4.  Seventy-two  and  five-tenths  per  cent,  of  the  cases  had  signs  of  disease  in 
both  lungs. 

5.  Fifty-six  and  six-tenths  per  cent,  had  open  lesions,  and  were  thus  im- 
mediate sources  of  contagion. 

6.  About  60  per  cent,  were  economically  curable  (capable  of  being  suffi- 
ciently restored  to  do  a  full  day's  work  two  years  after  discharge). 

REFERENCES 

1.  Journal  of  the  American  Medical  Association,  Feb.  16,  1907,  vol.  xlviii,  pp.  601-605. 

2.  Yale  Aledical  Journal,  March,  1909. 


DISCUSSION    ON    THE    PAPERS    BY    DRS.   STANTON,   WALSH, 

AND  BARNES 

Dr.  William  B.  Stanton,  Philadelphia:  I  have  long  been  convinced 
that  a  large  left-sided  lesion  offered  a  better  prognosis  than  a  large  right-sided 
lesion.  The  kind  of  a  case  I  refer  to  is  familiar  to  every  one  working  in  tu- 
berculosis. One  rather  frequently  sees  patients  with  complete  left-sided 
involvement  with  rales  over  both  lobes  and  the  apex-beat  palpable  and  visible 
as  far  out  as  the  left  anterior  axillary  hne.  The  right  chest  in  these  cases  is 
usually  much  larger  than  the  left  and  has  a  much  greater  amount  of  motion. 
Such  patients  often  have  a  practically  normal  pulse-rate  and  are  able  to  do 
nearly  the  normal  amount  of  work.  While  such  a  case  as  this  is  not  uncommon, 
I  have  never  been  able  to  find  a  patient  with  the  same  amount  of  involvement 
on  the  right  side  who  was  able  to  get  even  a  moderate  amount  of  strength. 

Dr.  Walsh  has  explained  why  we  so  often  see  extensive  involvement  on  the 
left  side,  but  does  not  give  any  reason  why  the  left-sided  case  permits  of  a  much 
nearer  approach  to  normal  strength  than  does  the  right-sided  one.  My  own 
belief  is  that  the  return  to  strength  depends  largely,  if  not  entirely,  upon  the 
circulation,  and  that  the  left-sided  cases  do  better  because  in  them  the  heart 
is  less  embarrassed. 

Dr.  Joseph  Walsh,  Philadelphia :  I  wish  to  draw  Dr.  Stanton's  atten- 
tion to  a  point  in  his  paper.  He  gave  rather  high  statistics  for  atheroma  of 
the  aorta  and  did  not  state  that  this  atheroma  was  of  extremely  slight  degree: 
Definite  sclerosis  of  the  heart-valves,  of  the  vessels,  and  of  organs  is  rare  in 
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tuberculosis,  though  focal  areas  of  microscopic  sclerosis  are  common,  as  I 
pointed  out  in  the  kidneys  three  years  ago. 

In  this  connection  I  would  like  to  repeat  the  oft  mentioned  and  sometimes 
contradicted  statement  that  heart  disease  and  tuberculosis  of  tlie  lungs  are 
antagonistic,  because  our  clinical  and  pathological  experiences  at  the  Phipps 
Institute  both  agree  with  this.  The  rarity  of  valvular  sclerosis  in  our  autop- 
sies, despite  the  fact  that  the  cases  are  not  infrequently  advanced  in  years  and 
have  led  rough,  hard-working  lives,  is  astonishing.  Moreover,  clinically 
the  two  conditions  appear  antagonistic,  since  valvular  disease  can  be  consid- 
ered to  improve  the  prognosis  in  tuberculosis,  provided  the  valvular  disease  is 
not  extremely  serious  in  itself. 

Answering  the  questions  asked  in  relation  to  my  own  paper,  I  wish  to  say 
that  the  cases  of  the  twenty-eight  girls  who  came  for  special  examination  were 
not  injected  with  tuberculin.  It  must  be  remembered,  however,  that  of  the 
twenty-seven,  nine  were  found  unsuspiciously  sound,  twelve  were  slightly 
doubtful  as  far  as  tuberculosis  was  concerned,  and  only  seven  were  undoubt- 
edly tuberculous.  All  these  seven  showed  definite  dullness  above  the  right 
clavicle  as  well  as  auscultatory  signs.  I  have  no  hesitation  myself  in  thinking 
them  tuberculous  even  without  the  tuberculin  test. 

In  regard  to  the  second  question  asked,  namely,  whether  or  not  disease  of 
tlie  pleura  was  taken  into  consideration  in  the  study  of  the  progression  of  the 
tuberculosis,  I  regret  to  answer  that  it  was  not,  though  I  believe  it  ought  to  be, 
and  it  will  be  in  the  next  presentation  of  this  subject.  With  the  autopsied 
lungs  before  me  I  did  not  expect  that  the  study  would  prove  so  diflScult,  but 
more  than  half  the  lungs  so  far  had  to  be  omitted  because  the  lesions  every- 
where appeared  about  equally  acute  or  equally  chronic,  and  when  I  came  to 
study  the  pleura  it  became  more  difficult  still. 

Speaking  of  the  pleura,  however,  I  would  like  to  say  that  the  pleurisy  with 
effusion  which  is  not  infrequently  associated  with  tuberculosis  of  the  lungs, 
and  is  probably  itself  tuberculous,  usually  occurs  on  the  side  opposite  the 
acute  lesion.  I  realize  that  this  has  been  definitely  stated  before,  especially, 
I  believe,  by  Turban;  but  I  simply  wished  to  repeat  it  because  so  many  clini- 
cians say  nothing  about  it,  and  because  I  have  a  number  of  cases  exemplify- 
ing it.  I  have  a  case  in  a  sanatorium  at  present,  male,  aged  thirty-two,  whom 
I  saw  first  January  13,  1909.  He  had  a  definite  chronic  infiltration  of  the 
upper  half  of  the  right  upper  lobe,  acute  infiltration  of  the  left 
apex,  and  gave  a  history  of  left  pleural  effusion  which  was  tapped  nine  years 
ago.  He  progressed  rapidly  till  April  2,  1909,  when  he  developed  a  large 
right  pleural  effusion.     In  other  words,  his  first  pleural  effusion  was  on  the 
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left  at  a  time  when  there  is  every  reason  to  believe  the  right  apex  was  acute, 
and  his  second  pleural  effusion  is  on  the  right  when  his  left  apex  is  acute. 
I  wish  to  especially  call  attention  to  this  because  I  have  seen  clinicians  in  the 
presence  of  a  pleural  effusion  who  examined  the  apex  on  the  side  of  the  effu- 
sion, and  because  they  found  nothing  there  said  there  was  no  tuberculosis. 

There  is  one  more  point  of  which  I  wish  to  speak,  a  point  first  noticed,  as 
far  as  I  am  aware,  by  Dr.  Stanton,  namely,  the  better  prognosis  of  large  lesions 
on  the  left  than  on  the  right.  He  called  my  attention  to  this  over  two  years 
ago,  and  we  have  been  observing  it  since. 

I  have  in  my  practice  at  present  two  patients  with  complete  involvement 
of  the  left  lung  and  some  involvement  at  the  top  of  the  right  whom  I  have  been 
attending  for  years,  and  who  are  in  fine  condition  considering  the  loss  of  lung 
space.  I  have  one  patient  with  total  right-sided  involvement  who,  though  he 
has  lived  a  long  time,  is  absolutely  helpless  in  bed.  In  addition,  I  have  in 
mind  three  cases  of  purely  right-sided  involvement  who  died  despite  the  fact 
that  the  condition  was  not  very  acute.  Of  course,  this  whole  matter  relates 
only  to  chronic  cases,  and  not  to  fulminating  acute  cases,  in  which  a  compara- 
tively small  involvement  anywhere  may  kill  the  patient  on  account  of  the 
toxemia. 

We  have  tried  to  learn  the  reason  of  the  better  prognosis  in  large  left- 
sided  lesions,  but  without  much  success.  Dr.  Stanton  has  formulated  a  theory 
explaining  it  which  appears  to  me  plausible.  With  large  left-sided  lesions 
the  heart  is  drawn  to  the  left,  but  this  displacement  is  merely  a  drawing  to  the 
left,  and  disturbs  in  no  way  th)  normal  relation  of  the  heart  and  vessels  to 
each  other;  when,  however,  the  heart  is  drawn  to  the  right  by  a  large  right- 
sided  lesion,  the  relation  of  the  heart  to  the  vessels  is  disturbed  by  the  heart 
turning  on  itself,  instead  of  merely  allowing  itself  to  be  drawn  in  a  normal 
position.  This  turning  over  of  the  heart  so  that  the  apex,  instead  of  pointing 
to  the  left,  points  to  the  right,  twists  the  vessels,  with  the  consequence  that 
extra  work  is  put  on  the  heart.  This  extra  work  on  the  already  overworked 
heart  is  what  changes  the  prognosis  from  favorable  to  unfavorable.  This 
explanation  appeals  to  me  because  we  all  know  how  much  the  heart  has  to  do 
with  making  the  prognosis  favorable  or  unfavorable;  in  fact,  it  may  be  said 
that  a  normal  pulse-rate,  and  especially  a  pulse-rate  below  normal,  makes  the 
prognosis  favorable  no  matter  what  the  extent  of  involvement. 

In  the  progress  of  this  study  on  the  development  of  tuberculosis,  however, 
I  have  noticed  another  factor  which  might  explain  the  better  prognosis  of 
large  left-sided  lesions,  namely,  the  large  right-sided  lesions  usually  represent 
an  acute  or  a  subacute  progression  of  the  disease  without  resistance,  the  large 
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left-sided  lesions  are  usually  in  cases  that  have  advanced  on  account  of  causes 
not  connected  with  the  disease,  and  they  show  that  their  susceptibility  to  tu- 
berculosis is  not  absolute  by  the  fact  that  they  have  already  cured  or  practi- 
cally cured  a  lesion  at  the  right  apex.  The  frequency  of  this  particular  kind 
of  a  case  is  due  to  the  frequency  of  the  primary  lesion  at  the  right  apex.  More- 
over, this  explains  some  of  the  discrepancies  we  have  found,  for  although,  as  a 
rule,  large  left-sided  lesions  give  a  good  prognosis,  there  are  exceptions  to  this 
rule  which  are  not  always  to  be  explained  by  the  extent  of  the  lesion  elsewhere 
or  by  other  factors.  In  other  words,  a  large  right-sided  lesion  usually  gives 
a  bad  prognosis  because  if  the  disease  began  at  the  right  apex,  as  it  usually 
does,  it  shows  that  the  disease  has  progressed  without  resistance;  while  a  large 
left-sided  lesion  usually  gives  a  good  prognosis  because  if  the  disease  began  at 
the  right  apex,  as  it  usually  does,  the  fact  that  it  healed  or  half  healed  in  this 
situation  shows  that  the  patient's  personal  resistance  was  at  least  at  one  time 
good  and  may  be  built  up  again.  Of  course,  if  the  large  right-sided  lesion 
was  secondary  to  a  cured  lesion  at  the  left  apex,  which  may  happen,  though  it 
is  apparently  rare,  the  prognosis  would  be  good;  or  if  the  large  left-sided  lesion 
represented  the  primary  disease,  the  prognosis  would  be  bad. 

Dr.  L.  Rosenberg,  Bedford  Station,  N.  Y. :  I  would  like  to  inquire 
whether  a  right-sided  lesion  is  not  very  apt  to  jump  over  to  the  left  side,  or 
vice  versa.  My  impression  seems  to  be  that  where  the  lesion  begins  on  the 
left  side,  there  is  less  Hkelihood  of  its  going  over  to  the  right  side. 

Dr.  Walsh  :  I  do  not  know  whether  that  is  so  or  not;  that  is,  whether  with 
a  left-sided  lesion  there  is  less  likelihood  of  the  right  side  becoming  involved 
than  when  the  converse  is  the  case.  I  have  found  that  the  primary  lesion  is 
more  common  at  the  top  of  the  right  lung,  while  the  somewhat  acute  lesion  is 
more  common  at  the  top  of  the  left  lung.  The  size  of  the  lesion  in  either 
lung  by  no  means  determines  the  location  of  the  original  lesion:  that  simply 
depends  on  the  acuteness  of  the  process. 

Dr.  E.  McSweeney,  Otisville,  N.  Y. :  I  would  like  to  inquire  in  regard  to 
the  intensity  of  the  pleuritic  involvement  on  the  two  sides  in  relation  to  the 
matter  brought  out  by  Dr.  Stanton.  Many  of  these  patients  give  evidence  of 
extensive  involvement  of  the  tuberculous  process,  whereas  the  course  of  the 
case  as  well  as  the  auscultatory  signs  seem  to  indicate  that  the  trouble  is  in  the 
pleura  rather  than  in  the  lung  itself. 

Dr.  Henry  Famum  Stoll,  Hartford :  I  would  like  to  get  an  expression 
of  opinion  from  some  of  those  present  here  to-day  as  to  this  point:  Is  one  justi- 
fied with  no  constitutional  symptoms,  and  with  no  other  signs  except  slightly 
modified  breath  sounds,  particularly  at  the  right  apex,  and  possibly  a  few  dry 
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rales — is  one  justified  under  those  conditions  in  diagnosticating  a  tuberculous 
lesion?  Dr.  Koch,  I  believe,  has  stated  that  15  per  cent,  of  apical  catarrhs 
were  not  tuberculous.  He  held  that  they  were  of  influential  origin  or  due  to 
some  other  infection,  as  they  did  not  react  to  tuberculin. 

Wolff-Eisner  has  recently  urged  that  these  cases  with  few  and  indefinite 
signs  be  given  tuberculin  before  diagnosing  tuberculosis.  He  believes  that 
a  considerable  number  of  so-called  incipient  cases  will  not  react  when  tested. 

Dr.  Walsh  :  With  rales  and  dullness  over  an  apex,  and  excluding  syphilis, 
carcinoma,  and  actinomycosis,  I  would  feel  myself  absolutely  justified  in 
making  the  diagnosis  of  tuberculosis. 

The  occurrence  of  extensive  pleuritic  adhesions  in  connection  with  tubercu- 
losis of  the  lungs  is  very  interesting.  I  have  no  idea,  however,  just  when  in 
the  course  of  the  disease  they  are  produced. 

Dr.  L.  Rosenberg :  There  are  certainly  some  cases  of  dullness  and  rales 
at  one  apex  that  are  not  tubercular.  Some  of  these  fail  to  respond  to  the  tu- 
berculin test.  This  fact  is  referred  to  by  ICronig,  who,  while  he  does  not  tell 
us  definitely  what  the  nature  of  the  lesion  is,  yet  claims  that  a  certain  number 
of  these  cases  are  not  of  tuberculous  origin.  They  have  no  demonstrable  symp- 
toms of  tuberculosis,  and  go  through  life  with  a  persistent  'slight  dullness  at 
one  apex  and  occasional  rales.  It  may  be  the  result  of  an  infarct,  or  the  re- 
mains of  an  old  influenza  or  pneumonia.  The  fact  remains  that  there  are  a 
small  number  of  such  cases. 

Dr.  Jesse  Ramsburgh,  Washington,  D.  C. :  I  recall  one  case  that  came 
to  my  tuberculosis  cHnic  that  ga  e  rise  to  a  little  uncertainty,  in  my  mind,  as 
to  what  I  had  to  deal  with.  We  were  inclined  to  regard  it  as  tubercular,  be- 
cause the  patient  had  dullness  and  rales  at  one  apex.  After  seeing  him  a 
number  of  times,  I  obtained  a  history  of  syphilis.  This  patient  did  not  run  a 
temperature,  and  I  am  not  willing  to  make  a  diagnosis  of  tuberculosis  on  the 
strength  of  dullness  and  rales  unless  I  get  fever — I  mean,  after  light  exercise. 
In  this  instance  we  got  no  fever,  and  the  pulmonary  signs  cleared  up  under 
anti-syphilitic  treatment. 

One  thing  we  should  never  fail  to  look  for  in  these  cases,  and  that  is  a 
syphilitic  history.  We  may  have  a  gumma  involving  the  air-vesicles  which 
will  give  rise  to  crepitus;  I  have  seen  a  number  of  cases  where  there  was  no 
improvement  after  treatment  for  six  months  or  longer  with  the  bacillus  emul- 
sion and  other  methods,  and  where,  in  spite  of  the  absolute  denial  on  the  part 
of  the  patients,  the  symptoms  promptly  disappeared  under  the  specific  treat- 
ment. The  possibility  of  syphilis,  therefore,  should  always  be  borne  in  mind. 
If  we  have  to  deal  with  a  mixed  infection,  the  diagnosis  may  be  very  difticult. 
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I  do  not  believe  we  ever  have  a  tubercular  lesion  of  the  lung  without  some  tem- 
perature elevation  on  the  slightest  exertion  that  would  produce  no  elevation 
in  health. 

Dr.  Stanton ;  Every  one  admits  that  it  is  possible  to  have  a  lesion  in  the 
lung  that  will  produce  dullness  and  rales  without  this  lesion  being  tuberculous. 
I  have  seen  one  or  two  cases  of  syphilis  and  one  each  of  sarcoma  and  cancer  in 
which  these  signs  were  present.  Such  cases  are  not  hard  to  recognize  after 
being  under  observation  for  a  time.  In  the  cases  reported  by  Dr.  Walsh  the 
history,  the  course,  and  the  age  of  the  individuals  practically  excluded  syphilis, 
cancer,  or  sarcoma.  In  any  event  these  conditions  are  very  rare,  and  given 
physical  signs  of  disease  in  one  apex,  together  with  a  state  of  health  below  the 
normal,  we  must  assume  the  condition  to  be  tuberculous  until  definitely  proved 
otherwise.     This  is  the  idea  that  Dr.  Walsh  wished  to  convey. 

I  do  not  agree  with  Dr.  Ramsburgh  that  a  tuberculous  lesion  of  the  lung 
cannot  exist  without  temperature.  In  sanatorium  cases  we  get  a  return  to 
normal  temperature  when  the  physical  signs  of  disease  still  exist. 

Dr.  L.  Rosenberg :  Although  some  eminent  authorities  believe  that  a 
certain  number  of  rales  may  be  compatible  with  a  healed  pulmonary  lesion, 
and  I  do  not  care  to  dispute  the  statement,  I  claim  that  if  we  went  on  record 
here  as  stating  that  we  may  classify  a  certain  number  of  cases  of  pulmonary 
tuberculosis  as  cured  in  spite  of  the  presence  of  rales,  it  would  probably  lead 
to  the  discharge  of  an  enormous  number  of  uncured  cases.  The  agreement 
reached  by  the  Sanatorium  Association  was  this:  That  those  who  claimed  that 
they  considered  rales  compatible  with  a  healed  lesion  say  "  apparently  cured, 
plus  rales,"  and  when  there  were  no  rales,  they  should  say  "apparently  cured, 
minus  rales." 

Dr.  Collins  H.  Johnston,  Grand  Rapids :  I  would  like  to  have  one  of 
these  gentlemen  define  what  a  healed  lesion  is. 

Dr.  Charles  L.  Minor,  Asheville  :  That  is  a  very  interesting  and  impor- 
tant point.  I  believe  that  some  men  are  too  careless  in  classing  as  apparently 
cured  cases  in  whom  rales  are  still  present.  The  question  would  then  arise, 
what  shall  you  call  a  rale.  Shall  we  call  those  fine  pleural  cracklings  which 
may  remain  for  a  long  time  rales,  or  shall  we  only  apply  the  term  to  adventi- 
tious sounds  produced  in  the  lungs  ?  I  agree  with  Dr.  Rosenberg  that  in  the 
ordinary  sense  in  which  that  term  is  used  rales  cannot  exist  in  the  lung  that  is 
apparently  cured.  The  rales  speak  for  some  degree  of  activity,  which  would 
therefore  exclude  apparent  cure.  Of  course,  most  will  agree  with  me  that  the 
moist  rale  cannot  e.xist  with  an  apparent  cure.  Not  long  since  I  had  a  chance 
to  go  over  a  former  patient  of    mine,  who  had  afterward  been  discharged 
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apparently  cured  from  one  of  our  best  sanatoriums.  The  physician  in  his  report 
on  discharge  noted  quite  a  number  of  rales  at  the  right  apex,  though  he  classed 
the  case  as  an  apparent  cure.  When,  some  three  or  four  months  later,  I  re- 
examined him,  he  was  symptomatically  cured,  but  there  were  a  number  of 
extremely  fine,  dry,  pleural  crackling  sounds  at  his  right  apex.  These,  I  am 
sure,  he  will  carry  for  years,  and  I  do  not  beheve  that  they  would  prevent  the 
case  from  being  called  apparently  cured,  but  anything  more  than  such  dry 
pleural  frictions  cannot,  I  think,  coexist  with  apparent  cure.  In  a  discussion 
before  the  Sanatorium  Association,  which  was  referred  to  by  Dr.  Rosenberg, 
I  believe  the  attitude  that  he  took  was  correct,  but  we  should  always  bear  in 
mind  at  discussion  of  this  sort  that  it  is  impossible  to  eliminate  entirely  the 
personal  equation.  In  our  present  state  of  knowledge  regarding  these  intra- 
thoracic conditions  absolute  scientific  accuracy  cannot  be  expected,  and  the 
reports  of  different  observers,  all  equally  capable  and  conscientious,  will 
inevitably  differ  somewhat.  We  can  only  approximate  in  these  matters,  and 
in  the  last  analysis  we  must  trust  to  the  judgment  of  such  men  as  we  know  to 
be  unbiased,  honest,  and  thorough  in  their  work. 

Dr.  Henry  S,  Goodall,  Stony  Wold  Sanatorium,  N.  Y. :  I  would  like 
to  ask  Dr.  Minor  how  he  distinguishes  between  the  fine  crackling  rales 
originating  in  the  pleura  and  those  made  in  the  lung  immediately  under  the 
pleura. 

Dr.  Charles  L.  Minor :  Dr.  Goodall  asks  how  we  can  distinguish  between 
the  fine  crackling  rales  originating  in  the  pleura  and  those  made  in  the  lung 
immediately  under  the  pleura.  I  cannot  answer  his  question.  The  most 
instructive  thing  that  was  ever  written  on  this  difficult  subject  is  Dr.  Leaming's 
book,  and  after  reading  that  I  did  not  know  for  some  time  whether  I  was  lis- 
tening to  a  friction  sound  or  rales.  The  origin  of  crepitant  rales  and  the  dis- 
tinction between  pleural  crepitation  and  other  forms  of  crepitation  are  by  no 
means  clear.  We  can  only  go  just  so  far  in  our  differentiation  of  these  condi- 
tions, and  cannot  afford  to  be  too  positive.  The  physical  diagnosis  of  diseases 
of  the  chest,  beautiful  and  helpful  as  it  is,  cannot  be  regarded  as  an  absolute 
science,  and  the  sooner  we  recognize  and  admit  that  fact,  the  better. 

Dr.  Stanton :  The  question  has  been  asked.  Can  one  have  a  healed  tu- 
berculous lesion  of  the  lungs  with  rales  still  present  ?  I  believe  this  possible. 
A  patient  of  mine  in  the  Philadelphia  Hospital  had  all  the  physical  signs  of  a 
good-sized  cavity,  together  with  rales.  His  weight,  temperature,  and  pulse- 
rate  becoming  normal,  he  was  discharged  as  disease  arrested.  He  went 
directly  to  the  naval  recruiting  station  and  was  accepted  and  taken  on  as  a 
coal-passer.     In  this  capacity  he  worked  for  two  years,  when  he  was  promoted 
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to  fireman.  The  ship  was  sent  to  Panama,  and  he  was  unable  to  stand  the 
heat.  He  returned  to  Philadelphia  and  was  again  examined.  He  still  had 
his  cavity  with  rales,  but  his  weight,  temperature,  and  pulse-rate  were  good. 
I  consider  this  a  healed  lesion. 

Regarding  the  persistence  of  r^les :  I  have  one  patient  who  has  had  rales 
over  his  left  chest  for  twenty  years,  but  who  has  been  able  to  go  through  college 
and  take  part  in  all  the  athletic  sports.  Another  patient  has  had  rales  in  one 
lung  for  the  past  five  years  with  a  normal  pulse  and  temperature.  This 
patient  shows  tlie  rales  only  when  lying  down;  hence  it  is  not  possible  to  say 
that  a  patient  is  free  of  rales  unless  examined  in  the  recumbent  as  well  as  in 
the  erect  position. 

Much  stress  is  laid  upon  the  occurrence  of  pleural  friction  sounds  as 
simulating  rales.  At  autopsy  the  usual  condition  met  with  is  rather  extensive 
adhesion  of  the  pleural  layers,  and  it  is  exceedingly  difficult  to  understand  how 
friction  sounds  could  be  produced.  Of  course,  when  the  pleura  is  freshly 
inflamed,  friction  sounds  are  probably  present;  but  when  we  get  quiescence, 
as  in  healed  lesions,  the  pleurae  are,  in  my  opinion,  adherent. 

Dr.  W.  L.  Dunn,  Asheville  :  There  is  one  point  particularly  that  I 
would  like  to  refer  to,  and  that  is  the  relation  of  the  sensations  of  the  patient 
to  areas  that  show  no  physical  signs  of  disease.  In  these  areas  signs  do  later 
appear  with  sufficient  frequency  to  make  it  very  important  to  not  neglect 
these  sensations  simply  because  there  are  found  no  physical  signs  at  the  time. 
Another  point  I  would  like  to  emphasize  is  the  one  brought  out  by  Dr.  Stanton: 
namely,  the  more  favorable  prognosis  in  lower  left-sided  cases  as  compared 
with  those  in  which  the  right  side  of  the  chest  is  involved.  My  attention  was 
first  called  to  this  about  a  year  ago,  and  I  have  been  surprised  to  find  in  how 
many  cases  it  was  verified. 

In  the  further  discussion,  I  must  ask  the  speakers  to  confine  themselves  a 
little  more  closely  to  the  subject-matter  of  the  papers. 

Dr.  Jesse  Ramsburgh :  We  know  that  tuberculosis  is  produced  by 
germs,  and  that  these  germs  produce  toxins.  If  that  germ  is  working  in  or- 
ganized tissue,  we  will  have  toxins,  and  their  production  is  evidenced  by  an 
elevation  of  temperature.  I  have  a  case  now  under  observation  with  a  well- 
marked  lesion  of  the  right  lung.  That  patient's  temperature  remains  normal 
until  about  9  o'clock  in  the  evening;  then  it  goes  up  to  99°,  and  half  an  hour 
later  it  reaches  99.5°,  and  sometimes  100°.  Such  cases  are  apt  to  be  very 
deceptive  regarding  temperatiu-e  elevation  unless  they  are  carefully  observed. 
I  believe  we  get  slight  elevation  in  temperature  in  some  cases  of  pulmonary 
tuberculosis  when  no  physical  signs  can  be  detected ;  in  these  cases  the  mildest 
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form  of  exercise  will  produce  an  elevation  of  from  one-half  to  one  degree  Fahr- 
enheit. 

Dr.  Charles  L.  Minor  :  If  I  understand  Dr.  Ramsburgh  rightly,  he  would 
deny  the  possibility  of  an  afebrile  tuberculosis — a  contention  I  cannot  agree 
with.  The  fever  in  tuberculosis  is  a  result  of  the  action  of  the  toxins  of  the 
germ;  if  these  toxins  are  not  sufficient  in  amount  to  affect  the  heat-center, 
these  cases  can  show  long  periods  without  fever,  and  at  times  one  is  surprised 
to  find  a  fairly  active  tuberculosis  without  febrile  reaction.  In  regard  to  the 
relation  of  the  sensations  of  the  patient  to  the  areas  of  lung  involved,  to  which 
Dr.  Dunn  referred,  I  hope  I  will  be  pardoned  for  relating  a  personal  experience. 
My  trouble  began  in  my  right  apex,  but  after  several  years  I  began  to  note  a 
feeling  of  weight  and  discomfort,  almost  of  pain,  in  the  left  apex  at  times. 
Repeated  examinations  by  the  most  competent  men  failed  for  a  long  time  to 
disclose  any  lesion  here,  though  finally  they  were  proved  by  physical  science 
and  by  the  x-ray.  I  believe  we  doctors  are  too  apt  to  neglect  our  patients' 
sensations,  and  we  should  not  reject  too  quickly  as  without  significance  thoracic 
pains,  even  if  careful  search  fails  to  reveal  signs. 

Dr.  E.  McSweeney :  Perhaps  I  did  not  make  myself  sufficiently  clear. 
The  statement  was  made  by  Drs.  Walsh  and  Stanton  that  even  a  large  pul- 
monary lesion  on  the  left  side  offered  a  better  prognosis  than  a  smaller  lesion 
on  the  right  side,  and  the  question  I  wished  to  ask  was  whether,  by  any  possi- 
bility, the  more  favorable  left-sided  lesion  was  a  chronic  pleurisy  instead  of  an 
actual  involvement  of  the  lung  itself.  Not  having  had  an  opportunity  to 
verify  my  clinical  findings  at  autopsy,  and  knowing  that  Dr.  Walsh  did,  I  was 
curious  to  know  if  the  matter  had  been  looked  into  in  that  regard.  WTiether, 
in  other  words,  these  cases  of  apparently  extensive  involvement  of  the  left 
side  were  located  in  the  pleura,  whereas  on  the  right  side  it  was  the  lung  itself 
that  was  involved — whether  there  was  any  selective  location  for  these  two 
conditions. 

Dr.  L.  Rosenberg :  I  have  had  the  same  experience  as  Dr.  McSweenev,  and 
when  I  get  a  case  in  which  there  is  extensive  involvement  of  the  left  lung,  with 
varying  rales,  I  often  find  it  impossible  to  say  how  much  is  pleurisy  and  how 
much  is  due  to  actual  involvement  of  the  lung  itself.  Are  we  dealing  with  an 
infiltration  of  the  entire  left  lung,  or  of  the  upper  part  of  the  lung  with  a  pleu- 
risy below?  The  riles  heard  above  are  usually  of  a  bubbling  character 
while  those  below  are  dry. 

In  our  autopsies  we  have  had  so  many  surprises  that  I  am  very  much  on 
guard  as  to  the  possibilities  underlying  a  complicating  pleurisy. 

Dr.  Henry  S.  Goodall :  Just  a  word  in  regard  to  the  subjective  sensations 
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of  these  patients,  to  which  Drs.  Dunn  and  Minor  referred.  I  think  this  a  very 
important  matter.  Since  my  attention  was  called  to  it  some  time  ago,  I  have 
not  infrequently  been  able  to  elicit  pressure  pains  on  the  side  where  there  were 
no  signs  of  involvement  at  the  time,  but  where  signs  appeared  later.  This  is 
limited  to  small  areas,  usually  over  the  upper  part  of  the  lung. 

I  would  like  to  ask  if  the  :v-ray  will  assist  in  determining  how  much  of  the 
disease  is  due  to  pleurisy,  and  how  much  to  pulmonary  involvement. 

Dr.  Stanton  :  Regarding  the  frequency  of  pleurisy  in  pulmonary  tubercu- 
losis, one  finds  pleural  adhesions  present  at  autopsy  in  99  per  cent,  of  cases. 
The  adhesions  are  always  thicker  over  the  apices  and  upper  lobes.  Complete 
obliteration  is  very  frequent.  The  diagnosis  of  obliteration  of  the  pleura  is 
difficult.  The  percussion  note  is  misleading.  I  believe  that  the  tympanitic 
note  found  over  cavities  in  the  upper  lobes  owes  much  of  its  peculiar  character 
to  the  greatly  thickened  pleura  so  often  met  with.  The  subjective  symptoms 
are  also  uncertain.  One  may  find  complete  obliteration  of  the  pleura  in  sub- 
jects who  have  never  had  pain.  In  a  study  of  the  pleura  in  fifty-nine  cases  I 
quite  often  found  that  the  patient  complained  of  more  pain  on  the  side  where 
the  pleura  was  least  affected. 

Dr.  H.  L.  Barnes,  Wallum  Lake,  R.  I. :  Cases  of  pulmonary  tuberculo- 
sis are  so  rarely  promptly  diagnosed  and  treated  that  it  should  be  of  some  value 
to  know  how  many  cases  are  curable  if  handled  in  an  ideal  manner  from  the 
outset.  I  have  tried  to  collect  material  which  would  enable  us  to  form  an 
opinion  on  this  point. 
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SOME    RESULTS    OF    THE  INJECTION    OF    BECK'S 

BISMUTH  PASTE  IN  THE  TREATMENT  OF 

TUBERCULOUS  SINUSES 


By  William  S.  Baer,  M.D. 

Baltimore 


Sufficient  time  has  now  elapsed  to  arrive  at  some  conclusions  regarding 
the  diagnostic  value,  the  therapeutic  efficacy,  and  the  inherent  dangers  in  the 
treatment  of  sinuses  and  fistulous  openings  with  Beck's  bismuth  paste.  The 
extreme  simplicity  of  the  method  and  the  excellent  results  obtained  by  Beck 
aroused  the  attention  and  compelled  their  verification  by  surgeons  throughout 
the  world. 

If  by  injecting  the  different  varieties  of  the  bismuth  pastes  these  cases  of 
chronic  suppuration  and  continuously  discharging  sinuses  can  be  cured, 
medicine  has  marked  another  epoch  in  her  history.  What,  then,  have  been 
the  results  at  the  hands  of  the  profession?  Have  they  been  successful?  and  if 
so,  to  what  degree?  Is  the  procedure  harmless,  or  are  there  any  dangers 
associated  with  the  method  ?  These  are  some  of  the  questions  which  demand 
an  answer. 

Before  collecting  the  opinions  of  the  many  physicians  who  have  employed 
the  method,  allow  me  to  report  a  small  series  of  cases  which  have  come  under 
my  own  observation,  for  they  contain  some  of  the  points  which  we  wish  to 
bring  out. 

Case  No.  i:  J.  C;  age,  twenty-four  years;  has  a  large  discharging  non- 
tuberculous  osteomyelitis  of  the  head  and  neck  of  the  right  femur.  The  diira- 
tion  of  the  disease  has  extended  over  a  period  of  two  years,  and  the  sinus  has 
been  discharging  for  eighteen  months.  Three  operations  have  been  performed 
during  that  time,  but  the  sinus  still  persists,  the  discharge  amounting  to  at 
least  2  ounces  daily.  October  31,  1908,  3  ounces  of  Beck's  bismuth  paste 
(formula  No.  i)  was  injected.  In  four  days  the  sinus  was  entirely  healed  and 
has  remained  so,  the  last  examination  having  been  made  May  ist,  six  months 
after  the  injection.  There  was  no  general  reaction  of  any  kind  following  the 
injection. 
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Here,  then,  is  a  case  of  osteomyelitis  of  the  upper  end  of  the  femur  with 
complete  cure  after  one  injection. 

Case  No.  2:  C.  W.;  age,  fourteen  years.  Two  years  ago  the  boy  jumped 
on  a  stone  and  bruised  his  left  ankle.  Four  days  later  his  temperature  reached 
104°  and  an  abscess  formed  and  discharged  opposite  the  ankle-joint.  This 
has  been  discharging  ever  since.  Six  weeks  after  the  original  injury  an  abscess 
broke  open  over  the  first  metatarsal  bone  of  the  right  foot. 

The  sinus  over  the  left  ankle  was  first  injected,  October  30,  igo6.  The 
sinus  over  the  right  foot  was  not  injected,  but  treated  in  the  usual  manner  for 
comparison.  Ten  injections  were  given  at  intervals  of  about  three  days,  at 
the  end  of  which  time  (six  weeks)  the  sinus  was  entirely  healed.  It  has  re- 
mained so,  five  months  later.  There  has  been  no  improvement  in  the  sinus  of 
the  right  foot  which  was  not  so  treated. 

Summary:  Osteomyelitis  of  the  left  fibula  healed  in  six  weeks  with  ten 
injections.  Plate  i  shows  radiograph  with  bismuth  paste  in  fibula  three  weeks 
after  the  last  injection. 

Case  No.  3:  H.  B.;  age,  seven  years;  duration  of  the  disease,  six  months 
following  a  fall.  Decided  kyphosis  of  the  eighth  dorsal  vertebra.  There  is  a 
tuberculous  sinus  opposite  the  left  trochanter,  which  has  been  present  for  four 
months.  The  x-ray  picture  shows  a  tuberculous  erosion  of  the  descending 
ramus  of  the  right  pubic  bone.  This  was  operated  upon  and  the  diseased 
area  removed,  and  the  wound  closed,  which  healed  per  primam.  The  first 
injection  with  bismuth  was  made  on  December  20,  igo8.  Twenty-one  injec- 
tions were  made  at  intervals  of  three  days,  covering  a  period  of  three  months. 
The  sinus  is  entirely  healed  and  has  remained  so  for  the  past  seven  weeks. 

Summary:  Pott's  disease;  sinus  on  thigh  closed  after  twenty-one  injec- 
tions, covering  a  period  of  three  months. 

Case  No.  4:  M.  H.;  age,  four  years.  Patient  has  tuberculosis  of  the  left 
hip  of  two  years'  duration.  She  has  been  treated  by  extension  in  bed  and 
plaster  spica.  There  is  a  discharging  sinus  8  inches  below  the  left  trochanter 
which  has  existed  for  sixteen  months. 

She  was  first  injected  on  October  30,  1908.  Given  injections  at  intervals 
of  three  days,  and  then  discontinued,  owing  to  tenderness  about  the  sinus  tract 
and  a  rise  of  temperature  to  104°  F.  The  injections  were  renewed  a  week 
later,  until  thirty-three  were  given  in  all,  covering  a  period  of  four  months. 
The  wound  has  healed  perfectly  and  has  continued  so,  two  months  after  the 
closure. 

Summary:  Tuberculosis  of  the  hip.  Cure  after  thirty-three  injections, 
extending  over  a  period  of  four  months. 

Case  No.  5:  T.  C;  age,  sixteen  years.  He  has  tuberculous  arthritis  of 
the  left  hip.  Duration  of  the  disease  eight  years.  The  sinus  has  persisted  for 
four  years.  The  first  injection  with  soft  paste  was  given  December  24,  1908. 
Fourteen  injections  were  given  in  all,  at  intervals  of  three  days,  extending  over 
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a  period  of  two  and  a  half  months.  Ice-bags  were  apph^ed  after  injection. 
There  was  no  reaction,  either  general  or  local,  the  sinus  did  not  heal,  and  the 
amount  of  discharge  remained  the  same.  _ 

Summary:  Tuberculosis  of  the  hip— 14  injections— no  improvement. 

Case  No  6-  ^L  F.;  age,  twentv-eight  years.  Patient  has  tuberculosis  of 
the  eicrhth  and  ninth  dorsal  vertebrae.  The  duration  of  the  disease  has  been 
five  years,  and  there  has  been  a  slightly  discharging  sinus  in  the  right  lumbar 
recTion  for  four  vears.  The  sinus  had  remained  healed  for  one  year  under 
cupping,  but  broke  down  again  three  months  ago.  Six  injections  of  Beck  s 
bismuth  paste  were  given.  After  that  the  injections  were  discontinued  owing 
to  a  rise  of  temperature  to  101.8°  F.  Associated  with  the  rise  of  temiperature 
the  sinus  became  dilated  from  i  mm.  to  3  cm.  in  diameter,  and  the  discharge 

became  profuse.  .   .      .  ^r  ^  -u     ^  j    u„f 

Summary:  Tuberculosis  of  the  spine;  six  injections.  Not  healed,  but 
untoward  general  symptoms  with  increase  in  the  amount  of  discharge  and  an 
angry  appearance  of  the  sinus. 

Case  No  y  M.  K.;  age,  six  years.  Tuberculosis  of  the  hip  with  a  dis- 
charcring  sinus  below  the  right  trochanter.  Duration  of  the  disease,  one  year. 
The^inus  has  been  discharging  six  months.  Temperature  normal.  VVas 
injected  with  soft  paste  for  the  first  time  November  6,  1908.  _  After  the  in- 
iection  the  temperature  rose  until  it  reached  104°  on  the  following  day.  Ihe 
patient  complained  of  headache  and  nausea.  On  the  foUowing  two  days  the 
temperature  graduallv  subsided  until  it  reached  99.i°-  On  November  loth 
four  davs  after  the  first  injection,  a  second  injection  of  2  ounces  of  the  sott 
paste  wks  given  and  the  temperature  rose  to  101°.  On  the  foUowing  three  days 
the  temperature  ranged  between  102°  and  104°  F.,  and  the  leg  was  very  pain- 
ful The  temperature  gradually  returned  to  normal,  but  no  more  injections 
were  made  for  the  next  thirteen  days.  Two  ounces  of  the  soft  paste  was  then 
given,  and  the  temperature  again  rose  to  101°  F.  Twenty-four  injections  were 
given  in  all,  foUowed  each  time  by  a  greater  or  less  rise  of  temperature,  i  he 
period  of  injection  covered  four  months.     The  sinus  did  not  heal. 

Summary:  Tuberculosis  of  the  hip;  24  injections  given.  Severe  general 
reaction.     Case  not  benefited. 

Case  No  6-  J.  W.;  age,  thirty-six  years.  Two  and  a  haH  years  ago  the 
patient  felt  a  pain  in  the  left  leg  and  around  the  hip-joint.  He  was  treated  for 
rheumatism  and  sent  to  Fort  Bayard,  New  Mexico,  for  a  year  and  eighteen 
months.  Soon  after  arriving  there  the  abscess  broke  out  on  the  hip  and  Has 
been  discharging  ever  since.  ,  ^       ^   u  u 

Diacrnosis  •  Tuberculosis  of  the  femur  running  down  into  the  neck  and  shatt 
The'^patient  has  had  practically  a  normal  temperature  for  some  time  and 
the  sinus  on  the  outer  side  of  the  femur,  2  inches  above  the  internal  condyle 
was  injected  with  bismuth  paste  October  30th,  and  again  November  8th  and 
nth      November  nth  the  temperature  was  up  to  103F  and  the  patient  com- 
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plained  of  feeling  very  chilly.  There  seemed  to  be  some  induration  over  the 
knee-joint,  and  on  the  next  day  that  area  was  very  painful,  tender,  hard,  and 
swollen.  An  attempt  was  made  to  squeeze  out  the  bismuth  which  had  been 
injected.  With  this  came  a  profuse  discharge.  On  the  next  day  the  tempera- 
ture still  remained  up  (103°)  and  there  was  great  tenderness  and  tension  about 
the  knee-joint.  It  was  very  evident  that  an  infection  had  occurred  directly 
in  the  knee-joint  itself,  and  the  joint  was  aspirated  and  found  full  of  serum, 
containing  many  pus-cells.  An  arthrotomy  was  performed  on  the  joint  and 
the  temperature  fell  the  next  day.  The  sinus  still  continued  to  discharge. 
It  seems  probable  that  the  injection  of  the  bismuth  paste  into  the  sinus,  which 
was  in  close  proximity  to  the  joint,  dammed  back  the  pus  so  that  the  infection 
was  carried  directly  to  the  joint  itself.  The  original  sinus  is  still  discharging. 
Summary:  Tuberculosis  of  the  femur.  Infection  of  the  knee-joint  fol- 
lowing the  injection  of  bismuth  paste. 

Case  No.  9:  H.  Z.;  age,  nine  years.  The  boy  has  tuberculosis  6f  the  left 
hip.  The  disease  began  six  years  ago  and  he  has  had  a  discharging  sinus  10 
inches  below  the  left  trochanter  for  the  past  five  years.  His  general  condition 
is  fair.  The  temperature  is  99°.  He  was  given  an  injection  of  2  ounces  of 
the  soft  paste.  The  radiograph  showed  the  sinus  to  run  up  to  the  superior 
part  of  the  neck  and  head  of  the  femur.  The  evening  of  the  injection  he  com- 
plained of  great  pain,  and  on  the  following  day  the  temperatiu-e  had  reached 
104°.  The  discharge  from  the  sinus  was  materially  diminished.  The  patient 
became  quite  delirious.  An  effort  was  made  to  express  the  bismuth  from  the 
sinus.  During  the  following  four  days  the  temperature  gradually  fell  to  100° 
and  the  mental  condition  cleared  up  with  the  fall  in  temperature.  The  symp- 
toms were  probably  due  to  a  toxemia  caused  by  the  blocking  up  of  the  pus 
within  the  sinus.  Owing  to  the  severity  of  the  reaction  no  more  injections  were 
made.  One  month  after  the  injection  an  operation  was  performed,  and  the 
sinus  led  directly  to  the  parts  which  the  bismuth  had  indicated  were  diseased. 
There  was  no  paste  to  be  made  out  at  the  time  of  the  operation. 

Summary:  Tuberculosis  of  the  hip,  with  a  toxemia  following  the  injection 
of  bismuth.     The  injection  was  of  value  as  pointing  out  the  diseased  areas. 

Case  No.  10:  E.  B.;  age,  eleven  years;  tuberculosis  of  the  eleventh  and 
twelfth  dorsal  and  the  first  lumbar  vertebrae.  Duration  of  disease  was  eight 
years.  For  four  years  there  have  been  two  discharging  sinuses,  one  at  the 
right  lumbar  region,  and  one  at  the  left  thigh,  10  inches  below  the  trochanter. 
The  general  condition  of  the  boy  is  very  poor.  There  are  marked  evidences 
of  amyloid  degeneration. 

On  December  2d  he  was  injected  with  4  ounces  of  bismuth  vaselin  paste 
(formula  No.  i).  There  was  no  marked  reaction  following  the  injection. 
The  second  injection,  December  19,  1908  (formula  No.  i).  Third  on  Jan- 
uary 7,  1909,  with  a  hard  paste.  Fourth  injection  January  21,  1909,  and  again 
on  February  27th  and  March  13th.  That  time  the  discharge  was  reduced, 
but  there  were  no  signs  of  the  closing  of  the  sinus.  The  last  two  injections  were 
on  March  2 2d  and  May  6th.     While  the  discharge  is  somewhat  less  than  origi- 
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nally,  the  sinus  shows  no  signs  of  closing.  Thus  we  have  eight  injections, 
extending  over  a  period  of  five  months,  but  there  is  no  appreciable  effect  so  far 
as  closing  the  sinus  is  concerned. 

Summary:  Pott's  disease;  eight  injections,  distributed  over  five  months; 
no  improvement. 

Case  No.  11:  Age,  fifteen  years;  tuberculosis  of  both  hips.  Both  legs  are 
flexed  on  the  abdomen  at  45  degrees,  the  right  adducted  15,  the  left  abducted 
15.     There  is  a  discharging  sinus  over  the  posterior  part  of  the  left  hip. 

Six  injections  have  been  given,  extending  over  a  period  of  three  months. 
The  sinus  shows  no  evidence  of  healing. 

Case  No.  12:  E.  L.;  age,  si.xteen  years;  tuberculosis  of  the  right  hip  began 
at  the  age  of  eleven  years,  and  six  months  later  the  left  hip  was  similarly 
affected. 

The  right  hip  is  in  a  position  of  flexion  of  90  degrees  and  adduction  of  20. 
There  are  the  evidences  of  four  healed  sinuses  about  the  hip-joint,  the  sinuses 
having  been  closed  for  one  year. 

The  left  hip  is  flexed  at  no  degrees  and  abducted  15.  There  is  a  dis- 
charging sinus  pointing  between  the  ischium  and  the  rectum.  One  would 
suppose  that  the  sinus  leads  through  the  pelvis  to  the  left  hip.  A  radiograph 
(Plate  2)  taken  after  the  sinus  had  been  injected  with  bismuth  shows  the  sinus 
leading  directly  to  a  diseased  area  in  the  sacrum,  an  area  which  was  not  even 
suspected  clinically. 

Twenty-nine  injections  were  given  at  intervals  of  three  days,  and  extending 
over  a  period  of  four  months,  but  there  has  been  no  decrease  in  the  amount  of 
discharge,  and  the  sinus  is  still  patent. 

Summary:  Tuberculosis  of  both  hips;  twenty-nine  injections  of  bismuth 
without  improvement.  The  radiograph,  taken  after  the  bismuth  injection, 
revealed  the  source  of  the  discharging  area,  which  had  not  hitherto  been  sus- 
pected. 

Case  No.  14:  R.  W.;  age,  nine  years.  Boy  has  tuberculosis  of  the  left 
hip,  which  has  existed  for  three  and  a  half  years.  Just  to  the  left  of  the  rectum 
there  is  a  discharging  sinus,  which  is  three  years  old. 

Tliree  ounces  of  bismuth  were  injected  into  the  sinus,  and  the  radiograph 
taken  immediately  afterward  shows  the  sinus  extending  up  through  the  pelvis, 
across  it,  and  then  going  through  the  acetabulum  to  the  head  of  the  femur 
(Plate  3).  Nine  injections  of  bismuth  have  been  given,  at  three-day  intervals, 
but  there  is  no  decrease  in  the  discharge  or  any  apparent  attempt  at  closure 
of  the  sinus. 

Summary:  Tuberculosis  of  the  hip;  nine  injections;  no  improvement. 
Bismuth  outhned  merely  the  course  of  the  sinus  tract. 

As  a  diagnostic  agent  to  determine  the  course  of  the  sinuses,  to  follow  them 
throughout  their  devious  paths,  and  to  locaU2£  definitely  the  nidus  of  infection, 
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the  injection  of  bismuth  paste  and  its  interpretation  by  means  of  the  5c-ray 
are  of  the  greatest  value.  Were  there  no  therapeutic  efficacy  in  the  treatment 
whatever,  the  Hght  shed  upon  the  character  and  extent  of  the  operations  re- 
quired would  be  value  enough  for  the  method. 

After  studying  a  radiograph  showing  the  injection  of  paste  into  an  old 
sinus  coming  from  the  inner  side  of  the  pelvis  one  can  readily  realize  why  so 
many  of  our  operations  for  the  cure  of  the  affection  have  failed.  We  could 
scarcely  appreciate  the  extent  of  the  involved  area  without  some  such  graphic 
representation. 

Take,  for  instance,  the  radiographs  from  cases  No.  13  and  No.  14,  both 
with  sinuses  appearing  along  the  side  of  the  rectum,  and  both  cases  of  tubercu- 
losis of  the  hip.  The  injection  of  the  paste  shows  that  the  tract  ixi  both  cases 
goes  up  into  the  pelvis,  and  while  in  the  latter  case  the  paste  is  seen  to  go 
through  the  acetabulum  and  then  out  into  the  head  of  the  femur,  in  the  former 
case  there  is  no  sinus  tract  to  the  femoral  head,  but  the  necrotic  area  lies  on  the 
anterior  aspect  of  the  sacrum.  Clinically  there  was  no  reason  to  suspect  such 
a  starting-point,  and  the  revelations  of  the  paste  indicated  an  operation  abso- 
lutely different  from  what  was  originally  intended. 

If  the  injection  of  the  paste  and  its  interpretation  by  the  x-ray  are  to  be 
followed  up  immediately  by  operation,  it  is  the  general  consensus  of  opinion 
that  there  is  no  danger  of  bismuth-poisoning  or  toxemia  from  the  absorption 
of  pus,  for  all  the  deleterious  products  would  have  been  removed. 

In  general,  cases  of  sinuses  coming  from  bone,  which  have  been  discharg- 
ing, should  be  injected  with  Beck's  bismuth  paste  to  outline  their  course  and 
to  determine  the  exact  bone  involvement  before  operative  procedures  are 
instituted. 

The  injection  of  bismuth  paste  as  a  therapeutic  agent  is  a  greatly  mooted 
question  by  various  observers.  The  percentage  of  cures  varies  so  markedly, 
according  to  different  writers,  that  we  find  some  who  are  its  enthusiastic  advo- 
cates, while  others  deny  any  curative  properties  for  it.  Perhaps  there  is  an 
explanation  for  these  different  attitudes.  But  I  think  that  if  we  make  a  dis- 
passionate review  of  the  literature,  we  cannot  but  be  impressed  with  the  fact 
that  a  larger  percentage  of  cases  are  being  cured  by  this  agent  than  by  any 
method  formerly  employed,  and  although  the  hopes  of  some  have  been  dashed 
low  in  not  finding  it  a  cure-all,  at  the  same  time  it  has  increased  our  percent- 
age of  cures  rather  markedly. 

Ochsner,^  writing  on  the  treatment  of  joint  tuberculosis,  reports  a  cure  in 
55  per  cent. 

Ridlon  and  Blanchard^  divide  their  cases  into  three  groups:  First,  favorable 


WILLIAM  S.   BAER,    M.D.  325 

cases — those  cases  in  which  the  bismuth  forces  the  pus  out  of  the  sinus.  Sec- 
ond, partly  favorable  cases — those  with  extensive  bone  destruction,  with  many 
ramifying  sinuses.  Third,  "negative  cases" — those  with  retained  sequestra 
and  ramifying  pockets  that  were  so  deeply  and  peculiarly  situated  that  the 
bismuth  could  not  be  forced  into  them  so  as  to  displace  the  pus.  Out  of  a 
series  of  seventeen  cases  they  report  a  complete  heahng  in  53  per  cent. 

Beck,^  who  is  not  only  the  author,  but  has  had  the  largest  experience  in 
treatment  by  this  method,  reports  a  cure  in  eighty-six  cases  of  bone  tubercu- 
losis— 57  per  cent.;  in  thirty-one  cases  of  osteomyelitis  a  recovery  in  65  per 
cent.;  and  in  a  total  of  192  cases,  including  bone  tuberculosis,  osteomyelitis, 
empyema,  and  various  fistulous  tracts,  a  recovery  in  46  per  cent. 

Robitshek,^  reporting  nine  cases,  only  one  of  which,  however,  dealt  with 
tuberculosis  of  the  bone,  reports  a  cure  in  55  per  cent. 

Don,^  of  Edinburgh,  heartily  recommends  the  treatment  for  surgical  diag- 
nosis, but  he  thinks  the  treatment  is  not  without  dangers  as  a  therapeutic  agent. 
He  reports  a  series  of  six  cases  with  a  cure  in  17  per  cent. 

Rosenbach,^  of  Berlin,  reports  foiur  cases  with  a  cure  in  50  per  cent.  He 
does  not  think  the  method,  however,  is  free  from  danger. 

Dollinger^  has  had  two  tuberculous  fistulae  to  heal  in  a  short  time  out  of  a 
series  of  sixteen  cases. 

In  the  work  on  the  treatment  of  suppuration  of  the  ear,  nose,  and  throat, 
Joseph  Beck,^  of  Chicago,  is  most  enthusiastic  as  to  the  efficacy  of  the  treat- 
ment. He  reports  a  series  of  three  hundred  and  nineteen  cases  in  which  there 
has  been  complete  recovery  in  22  per  cent. 

Pennington,^  reporting  on  the  treatment  of  fistula  in  ano,  reports  a  cure  in 
thirteen  out  of  seventeen  cases,  or  76  per  cent. 

In  my  own  cases,  in  which  the  bismuth  was  injected  into  the  sinus  as  a 
therapeutic  remedy,  there  was  a  cure  in  four  out  of  twelve  cases,  or  33^  per 
cent. 

Thus  one  sees  there  is  a  varying  result,  as  reported  above,  ranging  from 
12  to  76  per  cent,  of  cures.  The  great  majority,  however,  report  a  recovery 
in  from  40  to  55  per  cent,  of  the  cases,  a  percentage  which  is  far  above  other 
therapeutic  or  surgical  remedies.  It  is  needless  to  say  that  most  of  the  authors 
have  spoken  of  the  marked  improvement,  as  recognized  by  the  decrease  in  the 
amount  and  character  of  the  pus  and  gain  in  body-weight,  in  many  of  these 
cases  which  are  not  put  down  as  cures.  It  has  occurred  to  me  that  the  differ- 
ences in  the  results  may  find  an  explanation  in  the  fact  that  the  bismuth  sub- 
nitrate  used  may  be  different  in  its  manufacture  or  may  be  treated  differently 
in  its  preparation  in  our  hospitals. 
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First  let  us  consider  the  theories  as  to  its  action.  Beck^  has  promulgated 
two  theories.  The  first  is  that  the  bismuth  subnitrate  exerts  a  destructive 
influence  on  the  germs  of  the  disease,  and  that  the  paste  acts  as  a  trestle-work 
by  means  of  which  healthy  granulations  are  formed  in  the  sinus  tract.  One 
can  hardly  see  how  the  subnitrate  could  have  any  germicidal  efiect  unless  it 
underwent  a  change  in  the  body-tissues.  The  other  theory  is  that  when  the 
patient  is  exposed  to  the  x-ray  immediately  after  the  injection  of  Beck's  bis- 
muth paste  (No.  i),  the  bismuth  becomes  radio-active  and  thus  produces 
healthy  granulations.  This  can  hardly  be  the  case,  as  many  cases  injected 
with  the  paste  and  not  subjected  to  the  x-Ta.y  close  up  without  its  aid,  as  in 
cases  Nos.  i  and  4  in  my  series. 

Ridlon  and  Blanchard  take  the  view  that  the  bismuth  paste  acts  only  in  a 
mechanical  way,  by  "squeezing  out  the  pus  and  by  preventing  the -ingress  of 
air-carried  germs."  This  will  have  to  be  substantiated  by  substituting  other 
substances  for  the  bismuth  subnitrate. 

Don,^  of  Edinburgh,  has  made  a  suggestion,  which  has  independently  been 
suggested  by  Dr.  Dunning,  of  Baltimore,  as  to  its  curative  properties,  and 
which  to  me  seems  pregnant  with  meaning.  He  says:  "It  is  not  that  the  bis- 
muth compounds  are  impure,  but  simply  that  they  are  more  readily  absorbed." 
"Is  it  not  possible,"  he  continues,  "from  the  selective  action  of  nitric  acid  on 
tubercular  and  other  pathological  tissues,  that  the  subnitrate  when  acted 
upon  by  the  organic  acids  gives  up  its  nitric  acid,  which  attacks  the  tubercular 
wall  of  the  cavity  and  forms  a  barrier  to  absorption  and  to  fiirther  growth  of 
the  tubercle  bacilli?"  That  this  is  the  case  one  would  conclude  from  the 
speedy  improvement  that  is  noticed  when  treating  ulcerating  lupus  patches 
with  either  the  pure  nitric  acid  or  acid  nitrate  of  mercury.  It  seems  possible 
that  the  subnitrate  is  hydrolyzed  by  the  body-heat  and  nitric  acid  is  given  off, 
and  that  this  is  the  curative  agent.  Of  course,  it  would  be  practically  impos- 
sible to  break  down  the  subnitrate  of  bismuth  and  free  the  nitric  acid  by  allow- 
ing the  organic  acids  of  the  body  to  act  upon  it,  as  stated  by  Don. 

Acting  on  the  theory  that  the  nitric  acid  set  free  is  the  active  agent.  Dr. 
Dunning  has  undertaken  to  determine  whether  there  is  any  difference  in  the 
way  hydrolysis  takes  place  at  the  body-temperature  in  the  preparations  of 
subnitrate  of  bismuth  from  the  various  manufacturers  of  that  substance. 
And  the  results  have  been  very  striking.  No  two  give  off  the  same  amount  of 
nitric  acid  at  a  given  temperature.  In  fact,  some  of  the  preparations  hydrolyze 
from  five  to  ten  times  as  rapidly  as  others. 

Therefore  if  some  observers  are  using  one  preparation  and  some  another, 
and  the  amoimt  of  nitric  acid  given  off  is  therefore  different,  and  consequently 
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much  more  favorable  in  some  cases  than  in  others,  would  we  not  expect  to  have 
considerable  variation  in  the  results  seen  by  the  respective  users?  This  has 
happened  to  me  when  I  have  used  the  same  technic  at  two  hospitals.  All  of 
my  cured  cases  were  at  the  Union  Protestant  Infirmary.  At  the  Johns  Hopkins 
Hospital  in  the  service  of  Prof.  William  Halsted,  where  I  have  treated  some 
cases  in  conjunction  with  Dr.  Henry  Kennard,  we  have  not  obtained  a  single 
closure.  Since  the  suggestion  by  Dr.  Dunning  we  have  ascertained  that  the 
preparations  at  the  two  hospitals  are  from  different  manufacturers,  and  that 
the  preparation  which  has  given  the  cures  eliminates  the  most  nitric  acid. 

Beck's  original  paper  directs  that  bismuth  subnitrate  and  petrolatum 
should  be  boiled  as  they  are  mixed.  It  is  quite  conceivable  that  the  different 
men  who  are  using  the  paste  do  not  use  the  same  temperature,  and  conse- 
quently the  amount  of  nitrites  formed  varies  considerably. 

Not  only  are  sinuses  injected  with  bismuth  paste,  but  Ridlon  and  Blanchard 
recommend  the  treatment  of  tuberculous  abscesses  by  aspiration  of  the  tu- 
berculous pus  and  filhng  the  abscess  cavity  with  as  much  bismuth  paste  as  it 
will  hold.     They  report  four  cases,  all  with  complete  recovery. 

The  number  of  injections  necessary  to  close  a  sinus  depends  upon  so  many 
factors  that  no  definite  rule  can  be  given.  Rarely  one  injection  has  sufficed 
to  accomplish  the  purpose,  but,  as  noted  in  cases  Nos.  3  and  4,  twenty-three 
and  thirty-one  injections  were  needed  respectively.  As  long  as  there  are  no 
unfavorable  symptoms,  it  is  wise  to  keep  up  the  treatment. 

The  treatment  of  tuberculous  sinuses  with  injections  of  bismuth  paste  is 
not  without  its  dangers. 

When  used  for  diagnostic  purposes,  and  to  be  followed  immediately  by 
operative  interference,  the  element  of  danger  is  reduced  to  a  minimum.  But 
when  large  quantities  of  bismuth  subnitrate  are  left  for  a  long  period  of  time 
within  the  human  body,  one  must  be  watchful  to  note  the  first  signs  of  poison- 
ing or  of  toxemia.  Many  cases  of  poisoning  are  reported  after  large  injec- 
tions of  bismuth  subnitrate  into  stomach  or  bowel  for  diagnostic  or  therapeutic 
purposes.  A  far  smaller  number  are  reported  in  cases  when  the  bismuth 
petrolatum  mixture  is  injected  into  the  sinus  tract;  still,  they  are  of  sufficient 
number  to  make  us  watch  our  cases,  especially  when  large  quantities  of  the 
paste  are  injected  and  when  the  injections  are  numerous.  The  character  of 
the  poisoning  seems  to  be  in  dispute.  When  the  bismuth  subnitrate  comes 
directly  in  contact  with  colon  bacilli,  as  in  the  rectum,  the  poisoning  is  probably 
due  to  the  production  of  nitrites,  and  is  therefore  a  nitrite  poisoning.  Beck^" 
thinks  this  is  entirely  different  from  the  poisoning  produced  by  the  bismuth 
alone.     The  mode  of  the  absorption  of  the  bismuth  is  not  quite  clear.     May  it 
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not  be  probable  that  if  free  nitric  acid  is  eliminated,  a  small  portion  of  the 
metallic  bismuth  may  go  into  solution  under  those  conditions  ?  V.  C.  David" 
and  J.  R.  Kauffman,  of  Chicago,  report  two  cases  of  poisoning  following  the 
injection  of  Beck's  bismuth  paste.  A  young  man  aged  twenty-four  years,  with 
a  discharging  sinus  of  the  left  hip.  Three  ounces  of  ;^7,^  bismuth  vaselin  paste 
were  given  on  September  8,  1908,  and  6  ounces  twenty  days  later.  This  was 
followed  by  a  rise  of  temperature — salivation,  stomatitis,  headache,  delirium, 
and  insanity.  The  wound  was  opened  and  cleaned  out,  and  the  patient  re- 
covered five  months  after  the  onset  of  the  attack. 

A  case  which  proved  fatal  was  that  of  a  man  with  tuberculosis  of  the  hip. 
The  poisoning  set  in  ten  days  after  an  injection  of  6  ounces  of  the  33  J  per  cent, 
mixture,  and  the  patient  died  twenty-seven  days  after  the  injection,  with  all 
the  signs  of  a  marked  bismuth  intoxication. 

Don^^  reports  a  case  of  a  girl  twenty-one  years  of  age,  who  had  an  attack  of 
bismuth  poisoning  following  the  injection  of  bismuth  paste.  The  injections 
were  given  as  follows:  3  ounces  of  33J  per  cent,  paste,  August  22,  1908; 
September  7,  4  ounces;  September  9,  4  ounces;  September  20,  4  ounces. 
The  symptoms  of  acute  poisoning  set  in  September  27th,  but  the  girl  finally 
recovered. 

Rosenbeck^  reports  a  fatal  case  in  a  patient  twenty-five  years  of  age,  after 
eight  injections.     Ecchenberger^^  notes  a  similar  fatality. 

The  injurious  effects  are  not  due  entirely  to  the  bismuth-poisoning.  Hein- 
rich  Alapy,"  of  Budapest,  reports  the  case  of  a  young  girl  in  which  bismuth 
paste  was  injected  for  the  cure  of  tuberculous  empyema.  Ten  c.c.  of  the  paste 
was  used.  Ten  days  later  the  child  was  brought  to  the  clinic  blind  and  had 
a  paralysis  of  the  right  arm.  He  thought  this  was  due  to  the  increased  hy- 
peremia of  the  cerebral  vessel.  The  child  completely  recovered.  Of  greater 
interest  are  those  cases  of  acute  toxemia  due  to  a  damming  back  of  the  pus, 
owing  to  the  bismuth  paste,  as  reported  by  Ridlon  and  Blanchard,  and  the 
possible  infection  of  some  neighboring  joint,  as  reported  in  my  series  in  case 
No.  8. 

In  conclusion,  we  may  say  that  the  use  of  Beck's  bismuth  paste  is  a  great 
advance  in  making  an  accurate  diagnosis  of  the  disease  and  of  the  direction 
and  tortuosity  of  the  sinuses.  It  affords  a  method  of  performing  our  operations 
with  much  more  hope  of  success. 

As  a  therapeutic  agent  it  has  greatly  increased  the  percentage  of  cures  in 
these  tedious  and  trying  cases. 

It  is  not  free  from  danger,  yet  with  our  increasing  knowledge  of  technic, 
this  may  be  reduced  to  a  minimum. 
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DISCUSSION  ON  DR.  BAER'S  PAPER 
Dr.  William  G.  Erving,  Washington  :  The  points  Dr.  Baer  has  brought 
out  in  his  paper  are  of  great  value  in  enabling  us  to  diagnose  these  fistulous 
tracts,  and  to  find  exactly  where  the  source  of  trouble  is.  The  cases  that  have 
been  injected  for  therapeutic  purposes  come  under  different  classes,  as  he  has 
described;  I  think  there  is  a  certain  class  of  cases  that  always  give  trouble; 
there  seems  to  be  one  class  in  which  there  is  a  condition  with  profuse  discharge, 
with  a  blocking  of  the  pus,  with  general  toxemic  symptoms  which  are  very 
pronounced  and  often  very  terrifying.  Then  there  are  the  old  chronic  cases — 
those  in  which  there  is  an  old  sinus  which  has  been  discharging  for  months  or 
years,  the  discharge  consisting  perhaps  chiefly  of  the  secretion  of  the  walls  of 
the  fistulous  tract,  with  the  original  focus  almost  disappeared;  in  such  cases 
the  chances  of  cure  are  very  great,  possibly  from  opening  up  the  walls  of  the 
sinus,  getting  the  walls  apart,  so  that  any  irritation  could  not  happen,  causing 
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the  secretion,  the  part  acting  mechanically  as  a  bridge  work,  or  in  some  other 
way,  to  promote  granulations  and  help  in  closing  up  the  sinus. 

The  point  brought  up  that  damage  might  result  from  the  use  of  the  injec- 
tion after  months  had  elapsed  is  a  good  one;  it  has  been  thought  that  the 
injection  was  harmless  and  could  be  used  with  impunity.  But  the  chances 
are  that  there  will  be  no  untoward  results.  Of  course,  there  is  some  danger 
of  an  acute  toxemia,  or  an  invasion  of  a  near  joint  from  pressure,  thus  damming 
up  the  pus;  but  when  there  are  cases  of  bismuth  poisoning,  as  have  been  re- 
ported with  marked  symptoms  of  poisoning  after  one  injection  or  two  in- 
jections of  the  paste,  it  shows  that  there  are  cases  in  which  there  is  an  idiosyn- 
crasy.    This  should  always  be  considered  in  undertaking  this  treatment. 

I  want  to  congratulate  Dr.  Baer  on  his  very  able  and  valuable  paper. 

Dr.  W.  P.  Carr,  Washington :  I  was  very  much  interested  in  the  paper 
just  read,  but  I  am  very  sorry  that  the  bismuth  injection  was  not  attended  with 
better  success.  I  could  not  understand  from  the  paper  exactly  the  class  of 
cases  in  which  this  therapeutic  agent  was  used.  I  think  probably  that  has 
a  great  deal  to  do  with  the  success,  as  already  pointed  out.  The  cases  that 
are  chronic,  where  the  cavities  are  not  very  large,  will  probably  give  better 
results.  My  own  experience  with  this  treatment  has  been  very  limited.  I 
have  used  the  paste  in  but  three  cases.  In  one  case  the  paste  was  used  simply 
for  diagnostic  purposes,  and  was  operated  upon  immediately  afterward.  I 
was  glad  that  I  used  the  bismuth,  because  I  am  sure  that  I  could  not  have 
gotten  into  all  the  sinus  and  ramifications  if  the  bismuth  had  not  been  shown 
in  the  x-ray.  In  those  cases  especially  with  small  sinuses  of  the  hip-joint  it 
will  be  a  valuable  means  for  diagnosis.  One  case  I  have  in  mind  had  existed 
for  seventeen  years,  and  the  bismuth  showed  very  well  in  the  .r-ray  plate, 
showing  the  ramifications  of  the  sinus.  In  this  case  there  was  a  complete  cure 
from  but  two  injections  of  the  bismuth  paste.  Many  cures  from  the  use  of  the 
bismuth  paste  have  been  reported.  It  is  almost  certain,  I  think,  that  the  de- 
composition of  the  bismuth  enters  largely  in  the  curative  effect. 

There  have  been  reported  some  fatal  cases  of  poisoning,  where  bismuth 
has  been  given  in  order  to  get  a  skiagraph  of  the  stomach;  in  such  cases  an- 
aerobic bacteria  in  large  quantities  have  been  found  in  the  intestinal  canal. 
A  great  many  tests  have  been  made — tests  with  cultures  of  various  bacteria 
with  bismuth,  and  especially  the  bacillus  capsulatus  aerogenes;  with  this  there 
was  a  breaking  up  of  the  bismuth  and  liberation  of  nitrites.  Of  course,  it  is 
the  secretion  of  the  germ  that  does  this.  The  excretion  of  the  germ  in  the 
intestinal  canal  may  be  absorbed  into  the  blood  and  carried  to  the  tuberculous 
cavities,  causing  free  nitric  acid  to  be  liberated  or  nitrites.     The  poisonous 
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effects  seem  to  be  chiefly  due  to  this  bacillus  in  the  intestines.  It  is  much  more 
common  in  the  intestinal  content  of  children  than  in  adults. 

Further  studies  of  bacteria  in  connection  with  bismuth  will,  I  hope,  lead  to 
more  definite  results  in  the  use  of  the  paste.  It  may  be  necessary  to  examine 
the  flora  of  the  large  intestine  before  making  use  of  large  bismuth  injections. 

Dr.  William  S.  Baer,  Baltimore  :  It  seems  to  me  that  it  is  the  nitric  acid 
which  is  eliminated  from  the  bismuth  that  is  responsible  for  the  changes  pro- 
duced; if  it  is  the  nitric  acid,  why  could  we  not  use  some  other  preparation 
which  would  eliminate  nitric  acid,  and  so  do  away  with  the  bismuth,  getting 
the  same  results  without  doing  harm. 


CHLOROFORM  RATHER  THAN  ETHER  ANESTHESIA 
IN  TUBERCULOSIS 

By  Joseph  Walsh,  M.D. 

Philadelphia 


Ether  has  been  the  anesthetic  for  so  many  years  along  the  northeastern 
coast  of  the  United  States  that  it  is  almost  heresy  to  even  discuss  it;  yet  experi- 
ence seems  to  show  that  it  is  either  very  irritating  to  the  lungs  or  stimulating  to 
a  tuberculous  process  in  the  lungs,  and  hence  should  not  be  used  when  there  is 
question  of  pulmonary  tuberculosis.  Surgeons  generally  allow  that  ether  is 
irritating  to  the  lungs,  and  yet  they  not  only  continue  to  administer  it  in  cases 
of  pulmonary  tuberculosis,  but  also  very  rarely  discuss  the  matter. 

Wood's  "Text-book  on  Therapeutics"  (thirteenth  edition,  1906)  recom- 
mends with  Hewitt  that  in  extreme  emphysema,  in  chronic  bronchitis  attended 
by  expectoration  and  dyspnea,  and  in  advanced  pulmonary  phthisis,  chloroform 
or  some  other  mixture  containing  chloroform  should  be  employed.  He  adds 
that  acute  pulmonary  disease  especially  contraindicates  ether. 

During  the  past  six  years  I  have  never  allowed  my  own  cases  of  pulmonary 
tuberculosis  to  be  operated  on  under  ether  when  it  was  possible  for  me  to  pre- 
vent it.  Moreover,  all  except  one  have  been  operated  on  under  chloroform,  and 
I  have  never  seen  any  bad  results  that  could  be  possibly  attributed  to  this 
anesthetic. 

During  the  same  period  I  have  seen  a  number  of  patients  manifesting  active 
tuberculosis  of  the  lungs,  which  activity  appeared  from  a  study  of  the  history  to 
be  due  either  to  the  operation  itself  or  to  the  ether  anesthesia.  The  common 
operations  in  these  cases  were  for  enlarged  glands  of  the  neck,  fistula  in  ano, 
appendicitis,  enlarged  tonsils,  and  adenoids. 

The  following  represent  several  cases,  taken  from  my  records  without 
selection,  which  I  had  opportunity  to  examine  and  watch  for  some  time  before 
and  after  an  operation  with  anesthesia: 

Ether  Anesthesia. — Female.  Age,  twenty-seven.  Had  four  attacks  of 
appendicitis  before  I  saw  her,  September  12,  1906.    Her  brother  had  at  the 
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time  advanced  tuberculosis  of  the  lungs.  She  showed  a  very  small  lesion, 
slightly  active,  at  the  right  apex,  and  some  wasting,  weighing  only  109  pounds, 
when  her  normal  weight  was  129.  In  the  next  three  months  she  improved  to 
practically  perfect  well-being,  and  on  December  11,  1906,  was  operated  on  for 
appendicitis  under  ether  anesthesia.  I  have  never  been  able  since  to  get  her  in 
as  good  condition  as  she  was  before  the  operation,  and  in  the  mean  time  the 
lesion  at  the  right  apex  has  increased  so  that  it  is  now  definitely  down  to  the 
second  rib. 

A  case  of  Dr.  Stanton's  which  I  also  saw  several  times,  and  which  is  quite 
typical,  is  as  follows:  Female.  Age,  twenty-five.  Perfectly  well  till  she  de- 
veloped ischiorectal  abscess.  The  ischiorectal  abscess  was  operated  on  one 
year  ago  under  local  anesthesia,  and  later  a  radical  operation  was  done  under 
ether.  Within  three  days  the  temperature  had  risen  to  103°.  She  began  to  spit 
blood,  and  since,  tuberculosis  of  the  lungs,  which  was  then  past  notice,  has 
greatly  advanced.    She  is  now  in  a  practically  hopeless  condition. 

Chloroform  Anesthesia. — Female.  Age,  twenty-one.  Seen  first  on  Novem- 
ber 4,  1902,  She  had  an  infiltration  of  the  upper  half  of  the  upper  lobe  on 
each  side  and  coarse  moist  rales  all  over  both  lungs.  She  expectorated  pro- 
fusely, and  her  sputum  contained  an  innumerable  number  of  tubercle  bacilli 
for  a  year  and  a  half  after  I  first  saw  her.  While  those  signs  remained  practi- 
cally the  same,  but  after  she  had  definitely  increased  in  weight  and  was  in  pretty 
good  constitutional  condition,  she  developed,  September  7,  1903,  an  abscess 
of  the  breast  (probably  tuberculous),  which  was  opened  and  radically  cleaned 
out  under  chloroform  anesthesia  without  the  slightest  bad  symptom  following. 
The  patient  came  to  my  oflice  ten  days  later  and  continued  her  cure,  and  for  the 
past  two  years  she  has  been  entirely  well,  without  active  physical  signs  in  the 
chest,  and  without  any  cough  or  expectoration.  On  account  of  the  intense 
irritation  already  manifested  in  both  lungs,  I  would  expect  that  this  case  would 
have  done  very  badly  under  ether. 

Female.  Married.  Age,  twenty-nine.  Seen  first  January  24,  1905.  Later, 
May  23, 1905,  developed  tuberculosis,  apparently  having  contracted  it  from  her 
husband,  who  was  an  advanced  case.  Her  lesion  was  at  the  right  apex  and  was 
definitely  apparent  and  active.  She  became  entirely  well,  and  in  January,  1908, 
developed  appendicitis.  She  was  operated  on  under  chloroform,  was  out  of  the 
hospital  in  fourteen  days,  and  since  then  has  manifested  no  pulmonary  irrita- 
tion. In  this  case  the  lung  condition  was  apparently  cured,  or  at  least  quies- 
cent, when  she  went  under  the  operation. 

Female.  Age,  twenty-five.  Seen  first  February  16,  1903.  She  had 
infiltration  at  the  top  of  both  lungs,  extending  to  the  second  rib,  with  some 
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dissemination.  She  went  to  the  White  Haven  Sanatorium,  became  entirely  well, 
and  was  a  nurse  there  for  two  years,  when  she  developed  pneumonia.  It  took 
a  year  to  get  over  the  pneumonia  and  its  toxic  effects.  Three  months  later  she 
developed  acute  appendicitis,  for  which  she  was  operated  on  under  chloroform 
anesthesia.  She  was  out  of  the  hospital  in  two  weeks  and  has  never  had  any 
symptoms  since. 

Female.  Age,  twenty-four.  Seen  first  August  i8,  1904.  Markedly  en- 
larged right  cervical  glands,  cavity  at  the  top  of  the  right  lung,  and  infiltration 
of  the  upper  half  of  the  left  upper  lobe.  Was  operated  on  for  the  enlarged 
cervical  glands  shortly  after  I  first  saw  her,  under  chloroform  anesthesia.  She 
became  sufficiently  well  to  enter  the  Phipps  Hospital  Training  School,  where 
she  remained  for  a  year,  when  she  broke  down  from  overwork  and  eventually 
died.  The  chloroform  anesthesia,  however,  appeared  to  have  rather  a  good 
than  a  bad  effect. 

Nitrous  Oxid  Gas  Anesthesia. — Male.  Age,  eighteen.  Seen  first  March, 
1908,  at  the  Wliite  Haven  Sanatorium.  History  showed  pulmonary  symptoms 
developed  first  April,  1907.  The  physical  signs  were  those  of  tuberculous  in- 
filtration of  the  upper  half  of  the  right  upper  lobe.  About  three  weeks  after 
admission  to  the  sanatorium  he  developed  a  large  ischiorectal  abscess,  which 
was  opened.  A  radical  operation  was  performed  under  nitrous  oxid  gas  on 
August  I,  1908.  The  abscess  was  very  large,  making  the  operation  correspond- 
ingly serious.  He  continued  to  improve  exactly  as  before  the  operation,  never 
showed  the  slightest  tuberculous  activity  after  the  operation,  and  left  the  White 
Haven  Sanatorium  "disease  arrested"  at  the  end  of  September,  1908,  and 
since  then  has  remained  in  perfect  condition. 

The  mere  statement  of  the  cases  makes  it  appear  that  chloroform  might 
even  be  somewhat  curative,  and  this  has  been  asserted  by  some,  especially 
Holmes  and  Woodcock,  of  London.  I  am  not  ready,  however,  to  advocate 
chloroform  in  the  cure,  but  do  believe  that  in  case  of  necessary  operation  with 
anesthesia,  chloroform  should  be  the  anesthetic  and  not  ether.  Moreover, 
chloroform  should  be  administered  not  only  in  all  cases  of  tuberculosis  of  the 
lungs,  but  in  all  cases  in  which  tuberculosis  of  the  lungs  may  be  suspected,  such 
as,  for  instance,  cases  that  manifest  tuberculosis  elsewhere,  as  in  the  cervical 
glands,  in  the  ischiorectal  region,  etc. 

DISCUSSION  ON  DR.  WALSH'S  PAPER 
Dr.  Truman  Abbe,  Washington:    While  the  general  custom  of  the 
southern  portion  of  the  United  States  follows  that  of  Europe,  and  tends  to 
the  use  of  chloroform  in  place  of  ether  as  the  routine  general  anesthetic,  yet 
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certain  of  us  have  become  sufficiently  convinced  of  the  dangers  of  chloroform 
to  oppose  its  usage  whenever  we  can  and  give  the  distinct  preference  as  a 
routine  to  ether.  There  are,  however,  certain  conditions  which  seem  to  indicate 
clearly  the  use  of  chloroform  in  place  of  ether,  and  of  these  one  is  certainly 
pulmonary  tuberculosis.  Wliether  other  forms  of  tuberculosis  are  equally 
important  indications  for  chloroform  we  are  not  yet  prepared  to  say. 

The  generally  recognized  dangers  of  syncope  under  chloroform,  both 
during  anesthetization  and  at  later  stages,  in  spite  of  Dr.  Walsh's  paper,  cannot 
be  considered  yet  as  demonstrated  to  be  less  because  the  patient  has  tubercu- 
losis. The  effects  of  chloroform  on  the  kidneys  and  liver,  as  shown  in  the 
delayed  poisoning  that  has  recently  been  so  clearly  demonstrated,  we  have 
no  reason  to  believe  are  lessened  in  tuberculosis,  and  certainly  are  a  distinct 
argument  against  chloroform  that  must  be  considered  in  insufficiency  and 
disease  of  these  organs.  The  effect  of  chloroform  in  destroying  red  blood-cells 
and  decreasing  the  rate  of  coagulation  of  the  blood  is  also  a  factor  that  should 
be  considered  in  all  anemias  and  cachexias,  that  of  advanced  tuberculosis  not 
being  excluded. 

Chloroform,  however,  has  some  advantages  over  ether  in  that  it  causes 
less  hritation  of  the  respiratory  passages,  and  by  its  quieter  breathing,  with 
diminished  excursion  of  the  lungs,  has  less  tendency  to  break  up  old  adhesions 
and  scars  that  protect  the  healed  tuberculous  lesions  which  may  still  contain 
central  foci  of  active  bacilli  that  would  start  a  new  infection.  Chloroform  also 
has  the  distinct  advantage  of  decreasing  blood-pressure,  thus  decreasing  the 
tendency  to  pulmonary  hemorrhage. 

Certain  cases  of  pulmonary  tuberculosis  with  coincident  lesions  in  other 
parts  of  the  body  that  need  operation  can  be  operated  on  under  local  anesthesia, 
perhaps  preceded  by  a  quarter  grain  of  morphin  hypodermically,  or  even  a 
half  grain  divided  into  two  or  more  doses  and  combined  with  -^  grain  or  less 
of  hyoscin.  The  large  number  of  major  operations  that  can  be  done  satisfac- 
torily under  cocain,  if  it  is  properly  used,  is  most  surprising  to  the  surgeon 
who  rarely  uses  cocain.  If  one- tenth  of  one  per  cent,  is  used  for  the  skin  and 
general  tissue  injection,  and  one  per  cent,  used  for  nerve  blocking,  both 
combined  with  small  quantities  of  suprarenal  extract,  and  enough  salt  to  make 
a  nine-tenths  per  cent,  salt  solution,  many  of  the  operations  done  under 
general  anesthesia  can  be  put  in  the  local  anesthesia  class.  Such  are  tubercular 
peritonitis  and  some  cases  of  cervical  adenitis.  Resection  of  joints  and  osteo- 
tomies may  even  be  done  in  certain  cases.  Incision  of  an  appendix  abscess, 
cholecystostomy,  herinotomy,  gastro-enterostomy,  and  many  similar  operations 
have  been  done  under  cocain. 
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Other  tubercular  conditions  or  surgical  conditions  that  are  associated  with 
tuberculosis  may  be  treated  by  immobilization,  hyperemia,  radiotherapy, 
and  other  non-operative  methods;  and  such  should  be  given  the  chance  for 
recovery  without  tlie  danger  of  the  general  anesthetic,  especially  if  there  is  any 
probability  of  a  coexisting  pulmonary  lesion  that  could  be  lit  up  by  the  an- 
esthetic. 

All  those  who  have  done  or  seen  much  surgery  remember  cases  of  post- 
operative pneumonia  that  instead  of  clearing  up  in  a  short  time  have  become 
protracted  and  developed  tubercle  bacilli  in  the  sputum,  and  eventually  died, 
or  less  probably  recovered,  from  the  tubercular  lung  process  Kt  up  by  the 
anesthetic.  Not  that  all  cases  of  pulmonary  tuberculosis  are  started  on  a 
more  rapid  course  by  the  anesthetic,  but  certainly  some  of  them  are.  Again, 
some  of  the  cases  not  previously  suspected  of  pulmonary  tuberculosis  (perhaps 
because  the  preliminary  examination  of  the  lungs  was  considered  so  much 
less  important  than  the  surgical  condition)  have  had  little  bleedings  from  the 
mouth  while  on  the  operating  table,  and  this  has  been  the  start  of  a  more 
active  course  of  the  tubercular  process. 

Recognizing,  then,  the  distinct  dangers  of  etherization  in  pulmonary  tuber- 
culosis, and  the  probability  of  pulmonary  involvement  in  all  cases  of  tuber- 
culosis and  the  dangers  of  chloroformization,  which  have  not  yet  been  shown 
to  be  less  in  tubercular  conditions,  it  seems  more  desirable  to  treat  all  surgical 
cases  associated  with  tubercular  disease  by  other  means  than  those  necessitating 
general  anesthesia.  To  do  this,  other  methods  of  treatment  than  radical 
operation  should  be  encouraged,  and  such  conditions  as  are  fit  should  be 
treated  by  hygiene,  hyperemia,  radiotherapy,  and  other  non-operative  methods. 

Those  cases  that  still  need  operation  and  can  be  operated  on  under  local 
anesthesia,  supplemented  perhaps  by  morphin  or  morphin  and  hyoscin, 
should  be  saved  the  general  anesthetic. 

When,  finally,  it  comes  to  operation  under  a  general  anesthetic,  and  the 
choice  lies  between  ether  and  chloroform,  if  the  lungs  are  distinctly  involved 
chloroform  has  so  much  in  its  favor  that  it  should  be  used,  but  only  in  the  hands 
of  an  expert  anesthetist  accustomed  to  giving  chloroform.  If  the  lungs  are 
not  distinctly  involved,  the  early  and  the  post-operative  dangers  should  still 
be  carefully  weighed,  and  unless  there  is  at  hand  an  expert  accustomed  to  the 
giving  of  chloroform,  ether  should  be  the  choice,  and  even  that  should  be 
given  by  an  expert  in  the  giving  of  ether. 

Dr.  H.  Warren  Buckler,  Baltimore :  I  am  glad  to  hear  a  good  word 
in  favor  of  nitrous  oxid  gas.  When  I  read  the  title  of  Dr.  Walsh's  paper,  I 
immediately  looked  over  my  anesthetic  records,  and  I  find  that  in  the  last 
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one  thousand  cases  about  seventy-five  were  cases  of  pulmonary  tuberculosis. 
In  each  of  these  cases  was  given  nitrous  oxid  gas  and  oxygen;  all  made  a  good 
and  uncomplicated  recovery.  Some  of  the  cases  were  in  a  far  advanced  stage 
of  the  disease ;  in  many  of  the  cases  the  disease  was  very  active  when  the  anesthetic 
was  administered.  This  suggests  to  me  a  point — that  in  every  case  in  which 
there  is  a  suspicion  of  a  possible  tuberculous  lesion,  nitrous  oxid  gas  and  oxygen 
should  be  used  in  preference  to  any  other  now  known  anesthetic.  It  is  per- 
fectly true  that  no  one  would  think  of  giving  an  anesthetic  in  a  case  of  active 
tuberculosis  unless  it  was  absolutely  necessary;  and  when  it  is  imperative 
that  an  anesthetic  should  be  administered,  then  nitrous  oxid  gas  is  the  an- 
esthetic par  excellence.  I  have  been  able  to  give  nitrous  oxid  gas  as  long  as 
two  hours.  In  one  far  advanced  case  of  tuberculosis,  with  lesions  in  both 
lungs,  with  extensive  disease  of  one  kidney,  and  with  a  tuberculous  bladder, 
I  kept  the  patient  under  gas  and  oxygen  for  forty-five  minutes  without  one 
respiration  of  ordinary  atmospheric  air,  and  when  this  patient  left  the  table 
she  was  in  good  condition,  and  made  a  satisfactory  convalescence. 

Last  December  I  saw  one  patient  who  gave  a  beautiful  demonstration  of 
the  safety  of  the  administration  of  nitrous  oxid  gas  in  advanced  tuberculosis, 
one  of  the  most  beautiful  that  it  has  ever  been  my  experience  to  see.  This 
patient  had  active  lesions  in  both  upper  lobes  of  the  lungs  and  a  double  basal 
pleurisy,  with  an  effusion  on  one  side.  This  man  was  seized  with  abdominal 
pain,  etc.  Twenty-four  hours  afterward  he  rapidly  developed  a  peritonitis, 
and,  late  at  night,  it  was  decided  that  the  only  thing  to  do  for  this  patient 
was  to  do  an  exploratory  laparotomy.  This  was  done  under  nitrous  oxid 
gas  and  oxygen;  the  peritoneal  cavity  was  found  to  be  filled  with  stomach  con- 
tents which  had  escaped  through  a  gastric  ulcer  perforation.  The  operation 
required  one  and  a  quarter  hours,  and  was  followed  by  a  perfect  convalescence. 

I  confess  that  I  do  not  feel  the  slightest  hesitancy  in  administering  nitrous 
oxid  gas  and  oxygen,  whether  the  symptoms  are  quiescent  or  active,  or  the 
disease  far  advanced.  The  only  difference  I  make  is  that  in  the  far  advanced 
cases  I  increase  the  percentage  of  oxygen. 

I  might  say  in  reference  to  ether  and  chloroform  that  out  of  twenty-five 
hundred  anesthesias  I  have  never  used  chloroform  once,  and  I  never  will 
unless  forced  to  by  circumstances.  Chloroform  is  a  dangerous  anesthetic. 
Nitrous  oxid  gas  is  the  safest  anesthetic  in  the  world,  and  in  the  next  ten  years 
it  will  be  used  in  preference  to  ether.     It  is  easier  to  give. 

The  apparatus  I  use  is  a  modification  of  Gwathmey's.  If  an  abdominal 
operation  is  to  be  performed  and  the  patient  is  not  sufficiently  relaxed,  I  give 
ten  or  fifteen  ether  inhalations  and  then  switch  off  onto  the  gas. 
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Dr.  Charles  L.  Minor,  Asheville  :  The  subject  presented  by  Dr.  Walsh 
is  one  of  great  importance,  and  I  am  glad  that  he  has  called  attention  to  a 
danger  not  sufficiently  dwelt  upon.  I  am  heartily  in  accord  with  him  in  fearing 
the  effects  of  ether  inhalation  upon  people  suffering  from  pulmonary  tuberculosis, 
and  I  myself  have  frequently  seen  evidence  of  the  evil  resulting  from  its  use. 
I  think  that  Dr.  Abbe  in  his  remarks  entirely  misconceives  the  aim  of  Dr.  Walsh's 
paper:  the  relative  merits  of  ether  and  chloroform  were  not  under  discussion. 
There  is  no  question  that  ether  in  ordinary  cases  is  a  safer  anesthetic  than  chlo- 
roform; the  matter  is  scarcely  open  to  discussion;  but  the  question  before  us 
now  is,  is  it  safer  to  use  ether  or  chloroform  on  our  tuberculous  patients? 
I  believe  it  is  infinitely  safer  to  use  chloroform  in  these  cases,  unless  there  be 
heart  disease.  Many  tuberculous  patients  have  appendicitis  or  a  tuberculous 
peritonitis,  or  a  tuberculous  adenitis,  or  some  other  condition  which^  demands 
surgical  interference,  and  any  physician  who  has  watched  many  of  these  patients 
during  and  after  the  administration  of  ether,  and  who  as  a  direct  consequence 
has  seen  a  light  lesion  turned  into  active  ones,  often  followed  with  rapid  and 
fatal  destruction  of  lung  tissue,  will  finally  be  forced  to  the  conclusion  that, 
whatever  may  be  said  theoretically,  ether  is  not  a  safe  anesthetic  for  tuberculous 
patients.  I  admit  that  I  am  afraid  of  chloroform;  I  believe  with  Dr.  Abbe 
that  it  is  a  dangerous  anesthetic;  but  when  I  compare  the  greater  danger  of 
awaking  a  sleeping  or  inactive  process,  or  of  making  an  active  process  more 
active,  with  the  undeniable  but  much  smaller  danger  connected  with  the 
administration  of  chloroform,  I  think  the  latter  need  not  be  considered  at  all. 

If,  then,  as  I  am  convinced,  ether  is  dangerous  to  the  tuberculous,  and  if 
for  some  other  reason  it  is  necessary  not  to  use  chloroform,  what  had  we  best 
use  ?  In  answer  to  this  I  would  quote  a  recent  experience  of  mine.  I  recently 
had  a  patient  operated  on  for  appendicitis  who  was  suffering  with  rather  an 
active  tuberculosis,  and  who,  while  she  had  made  slow  improvement,  had  not 
come  up-hill  very  fast,  and  in  whom  a  very  slight  thing  might  easily  produce 
a  setback.  She  was  hurried  to  the  hospital  for  an  operation,  and  they  started 
to  administer  ether  to  her,  to  which  I  objected.  Fortunately  the  anesthetist 
was  familiar  with  the  use  of  nitrous  oxid  gas.  The  patient  went  through 
the  operation  under  its  use  beautifully,  came  out  of  the  anesthetic  very  rapidly 
before  she  was  off  the  table,  and  very  satisfactorily,  and  had  no  irritation  of 
her  respiratory  tract  or  nausea.  While  this  is  only  one  case,  it  showed  me 
the  possibilities  of  this  substance  in  these  cases  and  convinced  me  that  it  should 
be  given  a  full  trial  in  them.  It  has  been  said  that  the  rise  of  blood-pressure 
occurring  when  nitrous  oxid  was  used  might  be  dangerous,  because  it  would 
tend  to  favor  hemorrhage — an  assertion  the  correctness  of  which  I  rather 
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doubt,  though  in  large  cavity  cases  it  might  serve  as  a  contraindication.  I 
trust  that  all  the  surgeons  present  will  take  Dr.  Walsh's  warning  to  heart,  and 
be  certain  that  the  lungs  are  free  of  foci  of  tuberculosis  before  ether  is  adminis- 
tered. 

Dr.  Louis  B.  Wilson,  Rochester,  Minn. :  It  seems  to  me  that  the 
question  of  ether  or  chloroform  anesthesia  is  one  which  turns  as  much  upon  the 
skill  with  which  it  is  administered  as  upon  the  nature  of  the  anesthetic.  If  we 
are  doing  operations  in  hospitals  where  the  majority  of  the  cases  are  tuberculous 
patients,  we  certainly  should  give  attention  to  the  use  of  chloroform,  on  the 
assumption  that  it  is  least  irritable  to  the  respiratory  passages.  On  the  other 
hand,  in  surgical  hospitals,  where  the  bulk  of  the  patients  are  not  tuberculous, 
I  think  we  will  all  recognize  the  greater  safety  in  the  use  of  ether  in  the  hands 
of  anesthetists  who  are  skilled  in  the  giving  of  ether,  thus  making  this  anes- 
thetic, even  with  most  tuberculous  patients,  the  anesthetic  of  choice. 

Of  course,  none  of  us  believe  in  the  method  of  giving  anesthetics  commonly 
practised  in  hospitals  attached  to  medical  schools.  This  being  a  training- 
ground  for  medical  students,  the  one  giving  the  anesthetic  is  ordinarily  paying 
more  attention  to  the  operation  than  to  the  patient.  Here  lies  a  greater  danger 
than  in  the  character  of  the  anesthetic  itself.  The  anesthetist  should  be  trained, 
and  should  be  kept  in  training  by  constant  experience.  Now,  if  the  hospital 
does  not  furnish  an  anesthetist  trained  to  administer  chloroform,  then  the  patient 
is  probably  safer  with  ether.  I\Iy  plea  is  for  the  skilled  anesthetist,  rather  than 
laying  so  much  stress  upon  the  character  of  the  anesthetic  itself.  The  cases 
of  pneumonia  following  ether  anesthesia  which  I  have  seen  at  autopsy  (and 
these  were  outside  the  clinic  of  St.  Mary's  Hospital)  have  seemed  to  me  to 
be  due  to  flooding  the  patient's  lungs  with  ether.  As  to  the  extremely 
irritating  properties  of  ether  which  have  been  spoken  of  here  under  discus- 
sion, I  may  say  that  we  have  not  seen  it  in  our  somewhat  extensive  experience 
with  ether. 

Dr.  George  M.  Sternberg,  Washington  :  I  want  to  say  that  chloroform, 
it  seems  to  me,  is  dangerous,  no  matter  how  skilled  an  anesthetist  may  be. 
I  have  had  a  large  experience,  and  it  leads  me  to  say  that  it  is  a  dangerous 
agent  to  use.  I  remember  one  case  in  particular,  an  army  ofl&cer,  who  had 
no  very  serious  trouble.  He  had  some  vomiting  which  was  hard  to  control, 
and  for  which  various  remedies  were  tried,  but  without  success.  I  gave  him 
a  little  chloroform  on  a  handkerchief;  he  inhaled  it  and  said,  "  That  is  good." 
I  told  him  to  turn  over  in  bed  and  go  to  sleep.  He  did  so,  and  then  his  res- 
piration ceased  and  only  artificial  respiration  kept  him  alive.  I  nearly  killed 
that  man  merely  with  a  few  whiffs  of  chloroform.     There  are  instances  of  other 
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cases,  cases  that  I  have  known,  and  deaths  that  I  have  read  about,  even  in 
this  city  recently,  and  this  leads  me  to  think  that  if  we  have  any  substitute 
for  chloroform  or  ether  for  use  in  the  cases  that  have  been  described  here 
to-day,  such  as  nitrous  oxid  gas,  then  I  think  that  it  should  be  used. 

Dr.  W.  P.  Carr,  Washington  :  I  hardly  think  that  chloroform  is  entirely 
responsible;  but  we  should  remember  that  this  is  not  a  question  of  ether 
pneumonia,  as  suggested;  it  is  a  question  of  the  effect  of  ether  in  starting  up 
into  activity  a  tuberculous  infection.  There  is  no  question  about  it  doing 
that.  I  have  seen  a  great  many  cases  myself,  tuberculous  cases  taking  ether 
and  developing  an  active  tuberculous  process  shortly- afterward.  I  have  never 
seen  this  happen,  however,  after  the  administration  of  chloroform.  I  have 
had  no  experience  with  the  administration  of  nitrous  oxid  gas,  but  I  have 
no  doubt  that  it  is  better  than  ether  in  these  cases.  My  own  personal  exper- 
ience with  chloroform  has  been  very  favorable.  I  have  seen  it  given  thirty 
or  forty  thousand  times,  and  never  have  I  seen  a  death  result,  and  only  one  or 
two  close  calls,  and  these  were  due  to  tlie  carelessness  of  the  man  giving  it. 
I  do  not  think  it  is  right  to  say  that  a  great  deal  more  skill  is  required  in  giving 
chloroform  than  in  giving  ether;  it  takes  skill  in  giving  both.  A  man  who  is 
not  skilled  in  giving  an  anesthetic  should  not  give  either.  I  believe,  however, 
of  the  two,  it  takes  rather  less  practice  and  less  experience  to  learn  how  to  give 
chloroform  than  ether.  I  think  the  writer  of  the  paper  is  right  in  condemning 
the  administration  of  ether,  under  all  circumstances,  in  tuberculous  patients. 

Dr.  Frederick  L.  Hills,  Rutland,  Mass. :  At  Rutland  we  have  had  the 
experience  during  the  past  fifteen  months  of  operating  upon  ten  patients  for 
appendicitis.  All  of  these  patients  v  ere  moderately  advanced  cases  of  tuber- 
culosis except  one.  All  were  given  ether  and  all  did  well.  These  patients 
had  been  in  the  sanatorium  for  two  or  three  months,  and  they  all  left  the 
sanatorium  in  good  condition.  One  man  who  had  advanced  pulmonary 
disease  made  a  good  convalescence  from  the  operation,  although  he  had  an 
extensive  disease.  He  was  not  in  any  way  badly  affected  by  either  the  opera- 
tion or  the  anesthetic.  We  have  had  no  occasion  to  think  that  ether  produces 
any  irritation  or  increase  of  the  physical  signs  in  these  cases.  In  nearly  all 
the  cases  the  anesthetic  was  administered  by  one  man  who  was  a  carefully 
trained  anesthetist.  Certainly  this  small  experience  has  not  been  unfavorable 
to  ether  as  an  anesthetic  in  these  cases.  With  chloroform  we  have  had  no 
experience. 

Dr.  Charles  L.  Minor :  All  that  Dr.  Wilson  has  just  said  is  true,  but  he 
is  not  speaking  to  the  point.  I  do  not  care  how  skilful  a  man  may  be  in  giving 
an  anesthetic,  his  skill  cannot  change  pathological  facts,  and  one  of  these  facts 
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is  that  etl.er  vapor  is  an  irritant  to  the  respiratory  tract.     In  so  well-known 
an  institution  as  St.  Mary's  Hospital  there  should  be  a  man  who  understands 
the  giving  of  anesthetics  to  tuberculous  patients,  for  whether  the  patient  be  in 
St   Mary's  Hospital  or  any  other  hospital,  a  good  percentage  of  these  cases, 
if  "they  are  given  ether,  will  have  their  respiratory  tract  irritated,  as_  long  as 
the  reaction  between  this  tract  and  this  vapor  is  what   it  is.     It  is  a  sur- 
geon's  duty  to  see  not  merely  that  his  patient  is  kept  in  a  proper  condition 
for  his  operation,  but  that  tlie  anesthetic  does  not  do  him  any  damage.     If 
the  gentlemen  had  seen  a  great  deal  of  pulmonary  tuberculosis,  and  had  had 
the  opportunity  to  see  a  fair  percentage  of  these  cases  which  received  ether  go 
to  pieces,  as  I  have,  and  had  noted  the  terrible  effects  upon  the  lungs,  which 
at  times  will  break  down  with  fearful  rapidity,  they  would  be  very  careful  in 
using  ether  in  these  cases.     In  any  hospital,  therefore,  however  large  the  service, 
the  harmful  effects  which  anesthetics  can  produce  in  certain  types  of  disease 
should  be  recognized  and  remembered,  for  no  operation,  however  skilfully 
performed,  is  successful  if  the  patient  suffers  from  the  anesthetic 

Dr  Thomas  S.  Carrington,  New  York :  I  had  charge  of  a  large  hospital 
in  Turkey  for  several  years,  and  I  gave  chloroform  over  live  thousand  times 
without  a  death.  About  60  per  cent,  of  these  cases  were  surgical  tuberculosis 
Dr  W  L  Dunn,  Asheville  :  It  seems  to  me  that  a  very  important  point 
has  not  been  brought  out  nor  even  suggested,  and  it  is  this :  It  should  be  remem- 
bered that  the  relationship  between  the  administration  of  ether  and  the  resu  s 
upon  the  pulmonary  disease  is  a  remote  one,  and  that  the  patient  usual  y 
passes  from  the  surgeon's  obser^-ation  in  the  short  time  necessary  for  him  to 
recover  from  tlie  operative  procedure.  Thus  the  damaging  effect  of  the  ether 
usually  escapes  the  surgeon's  attention. 

r  recall  three  tuberculous  patients  who  at  the  time  of  ether  narcosis  were 
in  good  condition.  No  apparent  marked  change  took  place  until  some  time 
after  recovery  from  the  operation.  I  am  sure  that  the  surgeon  who  operated 
upon  these  cases  for  me  does  not  suspect  even  to-day  that  any  harmful  result 
followed,  but,  as  a  matter  of  fact,  all  were  made  materially  worse,  and  the 
death  of  one  was  evidently  very  much  hastened.  ,  •     -n 

Dr.  Joseph  Walsh,  Philadelphia:  I  was  very  much  interested  in  Ur. 
Buckler's  large  series  of  operations  under  nitrous  oxid  gas.  I  have  personally 
no  objection  to  this  anesthetic  and  would  be  glad  to  see  it  used.  The  idea 
of  its  raising  the  blood-pressure  so  as  to  increase  the  liability  to  hemorrhage  is, 
I  believe  unfounded.  . 

I  must  say  however,  that  I  believe  the  dangers  of  chloroform  anesthesia 
to  be  greatly  magnified.     Moreover,  I  doubt,  as  has  been  said,  that  it  requires 
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greater  experience  to  give  chloroform  than  ether.  I  think  we  would  all  hesitate 
to  allow  a  layman  to  give  ether,  and  yet  we  allow  any  one  at  the  bedside  of  the 
confinement  case  to  give  chloroform.  The  answer  of  most  physicians  to  this 
is  that  the  woman  in  labor  apparently  takes  chloroform  very  easily  and  stands 
it  exceptionally  well.  I  feel  that  I  can  make  the  same  answer  in  regard  to 
the  tuberculous  case,  the  reason  probably  being  on  account  of  the  low  blood- 
pressure. 

The  question  has  been  raised  as  to  how  chloroform  and  ether  act  in  animals 
with  tuberculosis.  Beginning  last  December,  I  made  some  experiments  on 
rabbits  and  guinea-pigs.  I  injected  four  rabbits  and  three  guinea-pigs  with 
a  bouillon  culture  of  not  very  virulent  tubercle  bacilli,  and  chloroformed  two 
of  the  rabbits  and  one  guinea-pig,  and  etherized  the  others  once  a  week  till 
they  died.  In  these  experiments  the  results  were  negative,  though  the  number 
is  too  small  from  which  to  draw  conclusions. 
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It  seems  to  be  the  province  of  a  chairman  of  this  section  on  children  and 
tuberculosis  to  introduce  the  work  of  the  session  by  some  preliminary  remarks. 
As  the  topics  of  diagnosis,  symptomatology,  and  treatment  will  be  presented 
in  the  course  of  the  program  by  those  eminently  qualified  to  discuss  them,  I 
wiU  call  attention  to  some  of  the  possibilities  in  the  etiology  of  tuberculosis  in 
children  suggested  by  a  general  survey  of  the  subject. 

As  the  child  passes  gradually  from  early  infancy  to  adolescence,  he  enters 
successively  various  groups  of  individuals  that  have  varying  characteristics  and 
advantages  and  that  are  exposed  to  various  vicissitudes  and  dangers.  He 
participates  in  these  in  proportion  as  he  leads  an  isolated  or  gregarious  exis- 
tence. If,  like  the  scions  of  the  reigning  European  families,  his  Hfe  is  largely 
apart  from  his  fellows,  he  may,  like  them,  be  largely  exempt  from  the  ordinary 
exanthemata  until  he  passes  into  early  manhood;  but  if,  like  the  street  Arab, 
he  begins  early  to  sharpen  his  wits  by  intimate  contact  with  many  of  his 
compeers,  he  may  crowd  into  the  space  of  a  short  year  all  the  contagious 
diseases  that  he  cannot  automatically  resist. 

The  child  of  one  year  shows  a  mortality  as  regards  tuberculosis  of  4  per 
cent.  At  birth  he  is  exempt,  but  may  begin  to  manifest  signs  within  a  few 
weeks,  and  these  signs  gradually  increase  with  the  succeeding  months,  so  that  the 
average  mortaUty  for  the  year  is  about  that  just  given.  The  general  mortality  of 
the  first  year  of  Hfe  is  about  20  per  cent. ;  of  this  20  per  cent.,  4  per  cent,  die  of 
tuberculosis.  Thus,  of  five  children  born,  but  four  reach  the  age  of  one  year. 
This  very  high  mortality  is  not  reached  at  any  other  one  period  in  the  child's 
life,  and'must,  of  course,  be  due  to  the  peculiar  exigencies  of  its  existence  at 
this  stage  of  its  development,  especially  that  part  of  its  functions  concerned 
in  the  acquisition  and  digestion  of  food.  This  is  so  conspicuously  an  element 
in  the  Hfe  of  early  childhood  that  the  care  of  infants  is  worthy  of  being  considered 
a  special  department  of  medicine.  Whether  or  not  there  is  any  special  relation 
between  this  high  infant  mortality  and  tuberculosis  is  an  interesting  question, 
but  most  difficult  of  analysis. 

As  the  individual  passes  from  infancy  into  childhood  the  mortality  from 
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tuberculosis  gradually  rises.  He  now  enters  a  small  group  that  separates 
itself  more  and  more  from  the  home  with  which  he  was  so  closely  associated  for 
two  years.  The  children  are  thrown  together  and  mingle  more  or  less  promis- 
cuously according  to  the  conditions  in  which  they  live.  As  they  grow  older 
this  association  is  more  and  more  continuous  and  intimate.  It  seems  estab- 
lished, however,  that  the  girls  show  a  greater  tendency  to  develop  tuberculosis 
in  this  early  period  than  the  boys.  They  are  more  at  home,  and  where  there 
is  tuberculosis  in  the  home  they  have  longer  and  more  constant  contact  with 
those  in  the  house  who  are  infected. 

If  the  boy  group  at  the  same  period  suffers  an  exposure  from  association 
with  its  members,  the  danger  is  apparently  offset  in  a  measure  by  the  advantage 
of  air  and  exercise  which  the  boys  get  in  their  more  numerous  games  and  freer 
life.  The  difference,  however,  is  so  slight  that  complete  statistics  show  very 
little  difference  between  the  sexes  as  regards  tuberculosis  mortality  at  this 
time  of  life.  But  there  is  no  doubt  that  the  children  in  tuberculous  families 
are  more  subject  to  infection  than  those  in  families  where  there  is  no  taint. 
In  the  Tuberculosis  Dispensary  of  Cleveland,  when  the  children  examined 
came  formerly  exclusively  from  tuberculous  families,  the  percentage  of  infected 
children  was  twenty;  but  now,  when  many  children  are  brought  for  examina- 
tion from  apparently  healthy  families  as  well,  the  percentage  is  fifteen.  The 
percentage  of  infected  children  from  tuberculous  families  remains  about  the 
same  as  it  was — that  is,  about  twenty.  Whence  it  would  follow  that  the  more 
the  child  is  away  from  his  home,  if  there  is  tuberculosis  in  it,  the  better  his 
chances  of  escaping  the  disease. 

A  very  interesting  series  of  cases  is  cited  in  France,  where  certain  children 
were  removed  from  their  families  where  tuberculosis  was  present,  were  main- 
tained in  new  and  wholesome  home  surroundings,  and  thus  almost  without  ex- 
ception were  preserved  in  sound  health,  while  their  brothers  and  sisters  who 
remained  at  home  became  infected  in  about  the  same  ratio  as  these  had  escaped. 

Two  sets  of  influences  are  then  at  work  in  increasing  the  mortality  of  child- 
hood— the  home  or  centric  influences  and  the  external  or  concentric  influences, 
as  manifested  in  the  new  associates  of  the  child.  There  come  in  here  the  many 
new  vicissitudes  of  life  which  modify  the  existence  of  those  living  in  crowded 
quarters,  notably  the  contagious  diseases  of  childhood,  many  of  which,  especi- 
ally if  we  include  influenza  in  the  number,  arouse  to  activity  the  slumbering 
foci,  principally  those  that  conceal  themselves  in  the  tracheobronchial  glands. 
Thus  the  newer  life  that  would  seem  to  be  freer  and  healthier,  and  one  that  has, 
in  fact,  a  much  lower  general  mortality  than  the  previous  periods,  is  in  reality 
a  more  dangerous  existence  from  the  standpoint  of  tuberculosis. 
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At  the  sixth  year  the  individual  enters  a  new  group — that  of  school-children. 
The  mortality  curve  at  this  point  takes  a  sudden  upward  trend  and  marks  a 
mortality  of  7  or  12  per  cent.  Many  of  the  children  at  this  period  pass  the 
day  in  rooms  and  surroundings  that  are  much  more  sanitary  than  their  own 
homes.  Their  sports  and  outdoor  life  are  arranged  for  them  by  a  sane  and 
wholesome  code  of  honor — that  of  boyhood.  Their  time  is  regulated  by  wise 
supervisors,  and  they  pass  from  an  irregular,  aimless  Hfe  to  one  with  a  system- 
atic regime,  invaluable  for  the  moral,  intellectual,  and  physical  development  of 
the  individual.  Their  life  is  ideal,  with  the  one  exception  that  the  company 
they  join  is  a  band  of  physically  unpurged  associates,  any  one  of  whom  may 
bring  the  taint  of  physical  decay  on  all  his  intimates.  The  acute  infectious 
diseases  are  not  the  chief  danger,  although  they  are  indirectly  responsible  for 
much,  since  the  mortality  from  the  exanthemata  is  comparatively  low,  but 
gradually  and  persistently  the  mortality  from  tuberculosis  rises  with  the  age 
of  the  pupil,  until  it  reaches  10,  12,  and  14  per  cent,  of  the  general  mortality 
of  a  certain  year.  One  cannot  escape  the  deduction  that  the  child's  new  con- 
ditions of  existence,  his  changed  surroundings,  the  multiplication  of  his  asso- 
ciates, are  responsible  for  this  increase,  and  that  we  cannot  attribute  the 
upward  trend  of  the  mortality  which  runs  parallel  with  this  stage  of  his  develop- 
ment to  the  physiological  changes  incident  to  the  growth  of  the  young,  who 
find  in  their  food,  home  life,  and  natural  environment,  provided  the  family 
members  are  sound,  a  very  great  degree  of  exemption  from  this  disease. 
The  home  conditions  gradually  improve  with  the  age  and  prosperity  of  the 
family;  for  parents  that  can  keep  their  children  at  school  at  the  age  of  twelve 
are  proportionately  more  successful  than  parents  with  very  young  children. 
The  latter  class  of  parents  are  not  far  beyond  the  beginning  of  manhood, 
and  have  far  fewer  resources  than  their  co-laborers  who  are  eight  and  ten  years 
older — a  disadvantage  which  many  children  in  an  older  family  does  not  offset. 
At  sixteen,  as  we  pass  from  childhood  into  adolescence,  the  mortality  curve 
takes  a  sharp  rise.  Our  individual  now  takes  his  place  in  the  group  of  young 
men  and  women  who  enter  factories  and  domestic  service.  In  a  few  years  he 
is  in  the  operative  group,  which  in  Sweden  has  the  terrible  mortality  of  52 
per  cent.  WTien  that  savant  shall  have  appeared  who  can  analyze  all  the 
complex  causes  of  this  varying  mortality  we  will  be  in  the  position  of  competent 
advisers  for  its  control.  But  when  that  time  does  come,  I  believe  we  will 
find  that  the  paths  of  the  tubercle  bacilli  of  human  tj-pe  will  be  the  determining 
cause.  The  initiate  is  always  an  immediate  participant  in  the  dangers  of  the 
group  that  he  enters.  His  risks  vary  from  zero  at  birth  to  56  per  cent,  at  man- 
hood. In  order  to  safeguard  him  it  is  necessary  to  awaken  him  to  the  fact 
that  he  is  not  an  independent  person,  but  one  of  a  group,  and  to  inform  him 
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of  the  tendencies,  risks,  and  dangers  of  this  group  as  illustrated  in  its  composite 
life  history. 

It  is  more  difficult  to  prove  that  the  infant  mortahty  is  exclusively  dependent 
upon  association.  Since  von  Behring's  pronouncement  in  Cassel  in  1903 
that  tuberculosis  in  childhood  is  due  to  the  ingestion  of  the  bovine  baciUus, 
many  efforts  have  been  made  to  show  a  relationship  between  the  mortality 
of  infancy  and  tuberculosis.  In  spite  of  all  measures  taken  to  control  the 
health  of  infants,  the  mortality  remains  high.  There  is  no  concerted  effort 
to  meet  this  grave  defect  of  modern  life,  and  all  concerned  in  the  control  of 
tuberculosis  should  interest  themselves  in  this  problem  also.  It  was  for  this 
reason  that  those  associated  with  the  Tuberculosis  Dispensary  in  Cleveland 
suggested  and  promoted  the  Babies'  Dispensary.  Both  are  social  dispensaries, 
and  work  in  conjunction  with  nurses  who  visit  and  give  instruction  and  care 
in  the  homes. 

In  accordance  with  Dietrich's  suggestion,  they  well  might  be  under  the 
same  management.  In  America  that  is  almost  impossible  where  two  institu- 
tions are  sustained  by  private  benevolence.  The  conditions  of  our  philan- 
thropy make  it  a  necessity  that  such  organizations  be  autonomous  and  co- 
operate as  allied  rather  than  as  amalgamated  institutions. 

It  often  happens  that  in  many  places  infant  mortality  and  tuberculosis 
mortality  are  rated  high.  This  is  so  in  Russia,  Austria,  eastern  Prussia, 
Ireland,  and  Bavaria.  In  England  and  Switzerland  the  mortality  in  both 
instances  is  low.  In  France  and  Italy  tuberculosis  is  rated  high  and  infant 
mortality  low.  In  Germany  the  mortality  from  tuberculosis  has  been  gradually 
falKng,  but  general  infant  mortality  has  remained  the  same  for  fifty  years. 
In  the  country  districts  of  Germany  tuberculosis  is  low  and  infant  mortality 
high,  while  the  finding  is  reversed  for  the  cities.  In  Sweden  the  mortality 
in  the  country  is  high,  and  the  infant  mortality  low,  while  this  is 
almost  reversed  in  the  cities.  Thus  it  has  not  been  shown  in  a  gross  way  that 
these  two  great  factors  in  mortality  reports  correspond.  It  is  easy  to  see  that 
in  Russia  and  Austria  the  conditions  that  woiild  make  for  a  high  rate  of  tuber- 
culosis would  operate  similarly  against  infants  as  a  class;  also  that  the  favorable 
hygienic  conditions  of  England  and  Switzerland  would  favor  a  low  mortality 
from  general  causes  and  from  tuberculosis  without  the  mortality  from  these 
causes  being  mutually  interdependent.  If  there  was  a  direct  connection  be- 
tween infant  mortality  and  tuberculosis,  one  would  expect  to  observe  its 
effect  on  older  children.  But  it  cannot  be  shown  that  a  high  infant  mortality 
has  any  effect  on  the  mortality  of  the  later  years  of  children. 

In  fact  some,  notably  Kruse,  have  essayed  to  prove  that  infant  mortality, 
by  removing  the  weaklings,  has  a  selective  power,  and  that  the  general  mor- 
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tality  is  lower  in  consequence  thereof.  Prinzing  holds,  however,  that  it  has  no 
effect  in  determining  the  average  fitness  for  military  service  in  Germany. 
Those  writers  who  hold  that  the  high  infant  mortality  has  nothing  in  it  to  be 
feared  are  perilously  near  Malthusianism,  and  miss  the  important  sociological 
point  involved.  For  although  the  loss  of  20  per  cent,  of  all  children  before  the 
end  of  their  first  year  may,  as  far  as  this  fact  alone  is  concerned,  have  no 
demonstrable  effect  other  than  the  economic  on  the  well-being  of  the  race, 
the  conditions  that  produce  this  holocaust  must  of  necessity  be  far-reaching. 
Even  the  one  fact  alone  of  absence  of  breast-feeding,  involving,  as  it  apparently 
does,  only  a  direct  modified  effect  in  the  child,  points  to  a  calamitous  combina- 
tion of  causes  that  unite  to  take  the  breast  from  the  child.  These  are  by  no 
means  negligible  considerations,  if  one  considers  seriously  the  whole  problem 
of  human  mortality.  The  solidarity  of  the  race  is  too  great  to  admit  that  the 
sum  of  human  energy  is  increased  by  a  reduction  of  one-fifth  of  its  children. 
Such  a  proposition  is  too  narrow,  too  specialized,  too  theoretical,  to  be  consid- 
ered except  as  a  problem  in  mathematics. 

Hillenberg  has  compiled  statistics  of  comparative  infant  mortality  and 
tuberculosis  of  many  cities  in  Germany,  cantons  in^Switzerland,  and  provinces 
of  Austria,  which  show  that  there  is  no  close  'correspondence  between  the  two 
fatalities.  Quite  as  often  does  a  high  infant  mortality  correspond  with  a  low 
tuberculosis-  mortality  as  vice  versa. 

In  Cleveland  there  were  last  year  10,000  births  with  2000  deaths  in  the 
first  year,  and  30  per  cent,  of  the  deaths  were  within  the  first  month.  This 
illustrates  how  peculiarly  in  the  domain  of  early  infancy  are  the  causes  that 
operate  for  this  mortality.  And  while  the  children  who  survive  these  evil 
conditions  that  destroy  one-fifth  of  the  total  born  are  probably  less  robust 
because  of  their  unfavorable  surroundings,  they  do  not  become  tuberculous 
because  of  those  causes  alone;  one  must  add  the  possibility  of  infection, 
and  we  cannot  admit  that  this  is  ubiquitous,  although  it  is  wide-spread. 

It  seems,  therefore,  probable  that  the  infection  of  many  individuals  must 
come  from  some  previous  case.  Whether  the  portal  of  entry  of  the  bacillus 
is  by  the  alimentary  tract  or  by  the  throat  and  respiratory  tract  is  not  important 
to  this  argument.  It  probably  is  by  both.  But  from  a  general  survey  of  the 
situation  one  comes  to  the  conclusion  that  the  gradual  increase  in  mortality 
from  year  to  year  is  from  association,  and  not  from  food  infected  with  the 
bovine  type  of  bacillus,  even  though  this  plays  a  part. 

The  measures  necessary  to  prevent  tuberculosis  in  children  must  therefore 
be  based  on  the  same  general  laws  that  obtain  among  adults,  among  which 
the  isolation  of  the  unsound  and  the  separation  of  the  sound  from  those  who 
are  infected  play  the  most  important  part. 
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Special  care  and  training  are  required  to  diagnose  tuberculosis  in  children. 
Only  too  frequently  the  disease  gains  a  fatal  headway  before  it  is  recognized. 
The  diversity  of  the  points  of  entry  of  the  infection,  the  wide  range  of  clinical 
symptoms,  and  the  variety  of  pathological  changes  add  factors  to  the  problem 
which  render  its  solution  most  difficult. 

The  frequency  of  tuberculosis  in  early  life  is  the  strongest  possible  argument 
of  the  importance  for  its  early  recognition.  It  is,  therefore,  not  departing 
from  the  purpose  of  this  paper  to  quote  from  the  statistics  of  well-known 
authorities. 

Albrecht,  of  Vienna,  found  evidence  of  tuberculosis  in  1060,  or  ^;^  per  cent., 
of  3213  autopsies  in  children  under  twelve  years  of  age.  The  youngest  case 
was  a  two-weeks-old  baby.  Under  one  year  there  were  1300  autopsies, 
with  191  cases  of  tuberculosis,  or  16.6  per  cent.  Between  the  first  and  sixth 
year  there  were  1558  autopsies,  with  691  cases  of  tuberculosis,  or  44.3  per  cent. 
Between  the  sixth  and  twelfth  year  there  were  178,  or  50.1  per  cent.,  of  355 
autopsies.  Comby,  of  Paris,  has  just  published  his  series  of  1447  autopsies 
in  children,  among  whom  tuberculosis  was  found  in  536,  or  36  per  cent. 
Under  one  year  there  were  685  autopsies,  with  112,  or  16  per  cent.,  tuberculous. 
There  were  327  autopsies  between  the  ages  of  one  and  two,  with  141  cases  of 
tuberculosis,  or  43  per  cent.  Over  two  years  of  age  there  were  435  autopsies, 
with  283,  or  65  per  cent.,  tuberculous. 

WoUstein  reported  a  series  of  1137  autopsies  at  the  Babies'  Hospital  in 
New  York  on  children  under  four  years  of  age.  Of  these,  185  showed  tuber- 
culosis. Under  one  year  the  percentage  of  tuberculous  cases  was  12  per  cent., 
during  the  second  year  7,t,  per  cent.,  and  over  two  years  34  per  cent. 

From  the  above  it  appears  that  Schlossmann  is  justified  in  concluding  that 
"it  is  by  no  means  rare  to  find  tuberculosis  in  children,  and  the  nearer  we 
approach  puberty,  the  oftener  it  is  met  with.  The  clinician  must  look  for 
tuberculosis  in  children  of  any  age." 
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The  modes  of  infection  have  a  most  important  bearing  on  the  diagnosis. 
Prenatal,  congenital,  or  hereditary  tuberculosis  is  so  rare  that  it  can  be  dis- 
regarded. The  question  of  transmission  of  the  disposition  is  still  undecided. 
The  offspring  of  tuberculous  parents  show  great  susceptibility  to  infection, 
and  are  apt  to  be  poorly  nourished,  with  low  vitality.  Comby  argues  that 
babies  with  malnutrition  are  found  very  often  in  families  with  no  taint  of  tuber- 
culosis, and  that  the  special  susceptibility  is  due  to  constant  contact  with 
tuberculous  individuals.  Remove  the  baby  from  the  tuberculous  mother 
immediately  after  birth,  and  he  claims  there  will  be  no  infection.  He  insists 
that  neither  tuberculosis  nor  its  disposition  are  hereditary — children  are  not 
born  with  tuberculosis,  they  acquire  it.  Infection  during  life  may  take  place 
through  the  air  (inhalation  infection)  and  from  the  food  (alimentary  or  in- 
gestion infection).  The  inhalation  form  is  probably  by  far  the  most  common 
route.  Holt  found  involvement  of  the  lymph-nodes  and  lungs  in  99  per  cent, 
of  his  autopsies  on  cases  of  tuberculosis,  and  Albrecht  found  about  the  same 
percentage.  This  may  take  place  through  the  nasopharynx,  tonsils,  respira- 
tory or  alimentary  tracts.  Children  are  especially  exposed  to  infection. 
There  seems  to  be  an  irresistible  impulse  innate  in  the  child  to  place  every- 
thing in  the  mouth — toys,  fingers,  etc.  In  the  home  of  a  tuberculous  adult  the 
dangers  to  the  child  are  enormous.  Dust  from  a  room  inhabited  by  a  con- 
sumptive has  been  found  virulent  for  six  weeks.  Towels  in  a  tuberculous 
household  are  fertile  sources  of  infection.  Cases  of  tuberculosis  admitted  in 
the  New  York  Babies'  Hospital  show  a  history  of  tuberculosis  in  the  family 
in  nearly  50  per  cent,  of  the  cases. 

Infection  through  the  intestinal  tract  is  minimized  by  some  and  magnified 
by  others.  Albrecht  made  a  most  careful  search  in  his  3213  autopsies  and  found 
primary  intestinal  infection  in  but  six-tenths  of  one  per  cent.  He  denies  the 
possibility,  so  strongly  urged  by  Behring,  Ravenel,  and  others,  of  the  tubercle 
bacillus  passing  through  the  intestinal  mucosa  and  mesenteric  lymph-nodes 
and  infecting  the  lungs  and  bronchial  lymph-glands  without  leaving  any 
trace  in  the  intestine.  Comby  says  he  has  never  seen  a  case  of  primary 
intestinal  tuberculosis. 

There  is  a  tendency  to  overrate  the  danger  from  the  milk  of  tuberculous 
cattle.  In  a  paper  before  this  Society  two  years  ago  one  of  us  (Shaw)  stated 
that  such  cattle  are  a  menace  to  public  health,  and  in  rare  instances  have  given 
the  disease  through  their  milk,  and  while  efforts  to  stamp  out  the  disease  in 
cattle  should  be  made,  yet  the  attention  of  the  public  should  not  be  diverted 
from  the  great  and  very  real  danger  of  human  contagion.  If  tuberculous 
milk  is  as  virulent  as  so  many  declare,  it  is  difficult  to  conceive  how  any 
child  escapes  infection. 
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A  diagnosis  of  tuberculosis  in  a  child  by  rational  symptoms  alone  is  im- 
possible in  the  early  stages.  Holt,  as  a  result  of  his  wide  clinical  experience, 
considers  as  probably  tuberculous  every  infant  who  has  been  for  any  length 
of  time  in  contact  with  a  tuberculous  parent  or  other  tuberculous  member  of  a 
household. 

The  history  of  tuberculosis  in  the  family  of  a  sick  child  is  almost  a  priori 
evidence  of  the  presence  of  some  form  of  tuberculosis.  Careful  and  tactful 
questioning  is  often  necessary  before  the  source  of  human  contagion  is 
established.  Association  of  the  child  with  tuberculous  parents  or  other  con- 
sumptives is  a  matter  of  such  importance  in  the  diagnosis  as  well  as  in  the 
prevention  of  the  disease  that  every  member  of  a  tuberculous  family  should 
be  examined  as  a  matter  of  routine. 

In  the  diagnosis,  therefore,  the  family  and  previous  history  are  most  valu- 
able. Association  of  the  child  with  tuberculous  parents  or  other  infected  in- 
dividuals is  most  significant.  Other  matters  of  importance  to  be  noted  in  the 
anamnesis  are  the  various  predisposing  causes  of  the  disease.  These  include 
unhygienic  surroundings,  improper  feeding,  and  the  various  children's  diseases, 
especially  measles  and  whooping-cough.  Tuberculosis  occurs  more  frequently 
in  artificially  fed  infants.  This,  however,  is  no  indication  that  the  infection  is 
always  of  the  bovine  type  and  contracted  from  the  use  of  milk  of  tuberculous 
cows.     Bottle-fed  babies  have  a  greatly  lessened  resistance  to  any  infection. 

Hypertrophy  of  the  lymphoid  tissue  of  the  nasopharynx  undoubtedly 
lessens  general  resistance  to  all  infections,  but  that  such  tissue  often  serves  as 
a  point  of  entry  for  tuberculous  infection  has  not  been  proved.  The  studies 
of  Nobecourt  and  Tixier  are  evidence  against  the  view  that  adenoids  and  en- 
larged tonsils  often  stand  in  such  relation  to  the  disease.  They  are  of  impor- 
tance in  the  diagnosis  only  in  so  far  as  they  present  conditions  prejudicial  to 
normal  respiration. 

The  clinical  form  which  the  disease  takes  in  early  childhood  depends  on 
various  factors.  The  mode  of  infection  doubtless  has  some  influence,  though 
less  than  was  formerly  supposed.  Trauma  and  the  acute  infectious  diseases 
may  develop  foci  of  lessened  resistance.  The  most  common  types  of  the  disease 
in  early  childhood  are  glandular  tuberculosis  (adenopathy),  tuberculous  menin- 
gitis, acute  miliary  tuberculosis,  tuberculosis  of  the  bones  and  joints,  and 
pulmonary  tuberculosis. 

It  is  not  necessary  to  enter  into  a  discussion  of  the  relative  frequency  of 
these  forms.  It  appears  from  the  statistics  of  Albrecht,  Holt,  Adams,  and 
Woods  Hutchinson  that  pulmonary  tuberculosis  is  much  more  common  in 
early  childhood  than  is  generally  supposed. 

Grancher's  demonstration  of  the  frequency  of  tuberculous  tracheobronchial 
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glands  at  autopsy  has  shown  that  this  condition  is  not  recognized  in  the  ma- 
jority of  cases  during  life;  statistics  show  that  tuberculous  children  dying  from 
whatsoever  cause  have  tuberculous  glands  in  from  80  to  100  per  cent,  of  the 
cases.  The  great  dangers  to  the  child  are  that  the  deposits  in  these  glands 
may  extend  into  the  lung  or  adjacent  organs  or  may  ulcerate  into  a  blood- 
vessel and  produce  a  general  miliary  tuberculosis.  They  produce  no  symptoms 
characteristic  in  themselves,  and  their  presence  is  rarely  detected  by  the  ordin- 
ary physical  examination  of  the  chest.  The  importance  of  diagnosing  this 
bronchial  gland  tuberculosis  has  developed  several  special  methods  and 
alleged  signs.  Thirty  years  ago  Eustace  Smith  described  a  sign  which  is  still 
associated  with  his  name.  It  consists  of  hearing  a  systolic  murmur  over  the 
upper  part  of  the  sternum  when  the  head  is  thrown  back  as  far  as  possible. 
It  is  only  of  suggestive  value.  Grancher  lays  great  stress  on  differences  in  the 
breath  sounds  at  the  two  apices. 

D'Espine  attaches  importance  to  the  bronchophony  and  pectoriloquy 
posteriorly.  He  states  that  bronchophony  normally  ceases  at  the  level  of  the 
seventh  cervical  vertebra,  but  when  the  bronchial  glands  are  enlarged,  it  may 
be  extended  downward  to  the  fourth  or  fifth  dorsal  vertebra. 

The  use  of  the  :x;-ray  is  now  more  general  in  the  diagnosis  of  diseases  of 
the  chest.  If  the  glands  are  considerably  enlarged,  their  shadow  can  be 
detected,  but  in  most  cases  nothing  is  to  be  made  out.  Hochsinger  has  pointed 
out  that  special  care  is  needed  in  the  interpretation  of  radioscopic  plates,  for 
the  shadow  of  the  heart  in  young  children  offers  certain  peculiarities  on  account 
of  the  proximity  of  the  heart  to  the  thymus  gland  and  to  the  high  position  of 
the  diaphragm. 

The  temperature  has  a  very  important  diagnostic  value  in  tuberculosis  of 
adults,  but  its  significance  is  not  so  great  in  infancy.  Sachs  found  great 
variation  in  the  temperature  of  250  apparently  healthy  children.  At  St. 
Margaret's  House,  Albany,  the  temperature  of  10  healthy  infants  under  eight 
months  of  age  was  taken  by  rectum  every  two  hours  for  four  weeks.  The 
average  showed  a  minimum  of  97.4°  and  a  maximum  of  100.2°.  This,  of 
course,  does  not  take  into  consideration  the  temperature  in  acute  processes, 
such  as  occur  in  tuberculous  bronchopneumonia,  meningitis,  etc. 

The  studies  on  the  blood  of  tuberculous  patients  at  the  Phipps  Institute 
confirm  the  observation  of  foreign  observers  that  the  anemia  of  tuberculosis 
is  of  the  chlorotic  type — that  is,  the  hemoglobin  is  reduced  disproportionately 
to  the  red  cells.  Hultgen  examined  the  blood  in  28  cases  of  incipient  tuber- 
culosis and  in  28  cases  of  chlorosis  and  found  a  similar  blood-picture.  One  of 
the  features  is  a  lymphocytosis.  In  pulmonary  tuberculosis  Holt  believes 
23 
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examination  of  the  blood  may  give  a  useful  hint.  A  low  leucocyte  count — 
under  10,000 — is  said  to  favor  tuberculosis,  but  a  high  one — over  20,000 — 
does  not  exclude  it.  The  percentage  of  polymorphonuclear  cells  is,  as  a  rule, 
higher  in  pneumonia  than  in  tuberculous  processes. 

The  opsonic  index  in  the  diagnosis  of  tuberculosis  in  young  children  is 
certainly  not  of  more  value  than  in  adults,  while  the  difficulty  in  carrying  out 
the  test  is  greatly  increased.  The  "twelve  honest"  drops  needed  to  secure 
a  suitable  leucocyte  "cream"  would  with  great  difficulty  be  obtained  at  fre- 
quent intervals  from  a  struggling  infant.  Dr.  Mary  Lincoln's  studi  s  show 
that  the  percentage  of  positive  reactions  obtained  by  the  cutaneous  and 
ophthalmic  tuberculin  tests  was  substantially  the  same  as  she  obtained  from 
the  opsonic  index.  There  are  many  difiiculties  in  carrying  out  this  method 
and  there  is  a  wide  range  of  possible  technical  error.  Baldwin,  who  has  had 
much  experience  with  this  method,  concludes  that  the  expectation  of  much 
practical  use  of  the  index  in  pulmonary  tuberculosis  in  the  usual  method  of  its 
application  is  not  well  founded. 

The  examination  of  the  sputum  in  young  infants  was  considered  imprac- 
ticable until  Holt  called  attention  to  the  ease  with  which  the  sputum  can  be 
obtained.  He  reported  a  series  of  67  cases  of  pulmonary  tuberculosis  in 
children  under  two  years  of  age.  Fifteen  of  these  were  under  six  months  of 
age.  Tubercle  bacilli  were  detected  in  over  80  per  cent. 'of  the  cases,  although 
the  disease  in  most  cases  was  not  advanced,  judging  from  the  symptoms  and 
physical  signs. 

It  is  well  known  that  infants  cough  up  the  bronchial  secretions  into  the 
pharynx  and  immediately  it  is  swallowed.  Hunting  for  tubercle  bacilli  in 
the  stomach  contents  is  a  hopeless  task.  Holt's  method  is  to  excite  a  cough 
by  irritating  the  pharynx  with  a  small  bit  of  muslin  in  the  jaws  of  an  artery 
clamp.  The  secretion  is  readily  secured  on  the  muslin  when  it  is  brought  up  by 
the  cough.  Muslin  is  to  be  preferred  to  gauze  or  absorbent  cotton.  Time  and 
patience  are  required,  for  in  most  cases  repeated  examinations  are  necessary. 

The  use  of  tuberculin  for  diagnostic  purposes  dates  back  nearly  twenty 
years,  when  Koch  described  the  "tubercuHn  test."  A  slight  amount  of  fever 
in  the  suspected  patient  is  a  contraindication  to  its  use.  The  so-called  "Stich- 
reaktion,"  to  be  described  later  on,  is  a  new  interpretation  of  this  test.  In 
chronic  lesions,  especially  of  the  lymphatic  and  osseous  system,  it  has  decided 
value,  and  is  to  be  recommended  for  diagnosis.  The  great  majority  of  authors 
agree  that  no  harm  results  after  the  injection. 

The  cutaneous  tuberculin  reaction  was  first  described  by  von  Pirquet 
in  1907.  This  consists  of  a  skin  vaccination  with  tuberculin  carried  out  in  a 
manner  similar  to  that  for  vaccinia.     This  test  has  grown  in  favor  and  is 
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widely  employed.  It  is  simple,  easy  of  application,  and  absolutely  without 
danger  or  unpleasant  effects.  Its  use  is  most  applicable  in  children  and  its 
results  are  to  be  relied  upon.  As  latent  tuberculosis  is  rare  in  infants,  a  positive 
reaction  is  a  warning  to  be  heeded. 

Wolfif-Eisner,  of  Berlin,  inspired  by  Pirquet,  found  by  instilling  a  drop  of 
a  weak  solution  of  tuberculin  on  the  conjunctival  mucous  membrane  in  tuber- 
culous subjects  that  there  was  a  constant  and  specific  reaction.  This  he 
called  the  conjunctival  tuberculin  reaction.  Calmette,  of  Paris,  about  a 
month  later  published  a  series  of  similar  experiments  with  identical  results, 
but  undertaken  independently.  He  employed  the  term  ophthalmic  test.  This 
test  was  almost  universally  used  at  first,  but  lately  it  has  become  unpopular, 
as  a  number  of  instances  of  serious  injury  to  the  eye  have  been  reported. 

IMoro,  of  Munich,  recently  found  that  he  could  obtain  a  specific  reaction 
on  the  skin  of  tuberculous  individuals  by  the  inunction  of  an  ointment  contain- 
ing tuberculin.  This  he  termed  the  percutaneous  test.  The  chief  advantage 
claimed  is  that  it  is  less  sensitive  than  the  cutaneous  test  and  does  not  react 
so  often  to  latent  tuberculosis.  Monti  compared  the  two  tests  in  a  series  of 
43  known  cases  of  tuberculosis,  and  found  a  reaction  from  the  cutaneous  test 
in  98  per  cent,  and  from  the  percutaneous  test  in  88  per  cent. 

The  ophthalmic  test  was  used  on  81  infants  under  twelve  months  of  age 
at  St.  Margaret's  House  with  no  reaction,  although  one  child  subsequently 
died  with  acute  miliary  tuberculosis.  On  the  same  series  of  infants  the 
cutaneous  test  gave  one  reaction.  In  the  past  four  months  the  cutaneous 
test  has  been  used  on  72  infants  under  twelve  months  of  age,  with  two  positive 
reactions.  One  of  these  is  a  four-months-old  infant  from  a  tuberculosis 
household  with  positive  physical  signs.  The  other  is  apparently  healthy, 
but  the  mother  is  tuberculous  and  now  under  treatment. 

The  cutaneous  test  was  made  on  330  children  in  three  orphan  asylums  in 
Albany  with  the  following  results : 


Positive 

Negative 

Total 

Per   Cent. 

2 
2 
3 

7 

7 
72 

70 

25 
18 
21 
16 
87 

72 

27 
21 
28 
23 
159 

2i 

7 
14 

Three  to  four  years. 

Four  to  five  vears 

25 
30 
45 

93 

237 

330 

28 

356  DIAGNOSIS   OF  TUBERCULOSIS   IN   YOUNG   CHILDREN 

This  is  in  accord  with  the  published  results  of  many  investigations,  and 
shows  the  increase  in  latent  tuberculosis  as  the  child  grows  older. 

Hamburger  has  very  recently  emphasized  the  diagnostic  importance  of 
what  the  Germans  term  the  ^' Stich-reaktion."  This  is  the  local  reaction  at 
the  point  of  entry  of  the  hypodermic  needle  after  the  injection  of  a  minute 
amount  of  tuberculin.  Epstein  first  described  the  reaction  and  Escherich 
called  attention  to  its  diagnostic  importance.  The  technic  consists  in  injecting 
one  milligram  of  Koch's  old  tuberculin  subcutaneously.  When  positive, 
there  will  be  a  slight  redness  after  six  to  eight  hours.  The  next  day  there 
will  be  more  inflammation  with  some  induration.  This  induration  with 
brownish-red  discoloration  persists  for  five  or  six  days.  Hamburger  applied 
this  test  to  cases  which  did  not  react  to  the  cutaneous  test,  and  found  that  it  is 
more  reliable.  Both  tests  were  made  on  509  children.  The  cutaneous  test 
was  positive  in  33  per  cent,  and  the  "Stich-reaktion"  was  positive  in  53  per 
cent. 

This  "Stich-reaktion"  should  always  be  noticed  in  connection  with  the 
subcutaneous  tuberculin  test.  This  has  been  done  for  a  number  of  years  at 
the  Adirondack  Cottage  Sanitarium,  where  the  phenomena  occurring  at  the 
site  of  the  injection  have  been  noted. 

Dermatologists  have  recognized  for  years  the  existence  of  small  papules 
on  the  skin  in  cases  of  tuberculosis.  Their  histological  picture,  detection  of 
tubercle  bacilli,  and  experiments  on  animals  prove  their  tuberculous  origin. 
Boeck  in  1900  proposed  to  term  these  the  exanthemata  of  tuberculosis. 

Hamburger  was  the  first  to  call  the  attention  of  pediatrists  to  the  great 
importance  of  these  papules  in  the  diagnosis  of  tuberculosis  in  young  children. 
He  found  them  in  nearly  all  his  cases  of  acute  miliary  tuberculosis  in  infants. 
These  papules  or  tuberculides  are  frequently  overlooked,  as  not  more  than  two 
or  three  can  be  found  on  the  entire  body.  They  are  small,  slightly  raised, 
round  papules,  red  in  color,  but  later  on  often  turn  brownish.  The  crest  is 
covered  with  a  scale  which  can  easily  be  scraped  off,  leaving  a  small  crater- 
like depression  in  the  center.  Removing  this  scab  does  not  cause  any  bleeding 
and  there  is  never  any  tendency  to  ulceration. 

.We  wish  here  to  strongly  emphasize  the  importance  of  these  skin  tuber- 
culides in  the  diagnosis  of  tuberculosis  in  infants.  During  the  past  winter  at 
St.  Margaret's  House  two  babies  died  from  acute  miliary  tuberculosis.  In  one 
there  were  three  of  these  skin  tuberculides  and  in  the  other  about  a  dozen. 
They  were  typical  in  every  respect,  and  a  histological  examination  by  Dr. 
Wolback,  of  the  Bender  Hygienic  Laboratory,  revealed  numerous  tubercle 
bacilli  among  the  epithelial  cells.     There  is  now  under  observation  at  St. 
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Margaret's  an  infant  four  months  old,  admitted  May  7th  with  a  severe  bronchi- 
tis. The  mother  is  tuberculous.  There  are  several  skin  tuberculides — one 
on  each  thigh,  three  on  the  chest,  and  one  on  the  right  shoulder.  They  have 
the  characteristic  scab  and  central  depression  when  it  is  removed.  The  skin 
tuberculin  test  gave  a  very  marked  positive  reaction. 

Leiner,  in  his  article  in  Pfaundler  and  Schlossmann's  "Diseases  of  Chil- 
dren," says:  "The  finding  of  any  one  or  more  of  these  (tuberculides)  would 
show  us  the  existence  of  a  latent  tuberculosis  and  put  us  on  our  guard  and 
suggest  therapeutic  measures  which,  used  thus  early,  would  save  life  by  pre- 
venting the  spread  of  the  tuberculous  process." 

Kelynack  states  truly  that  tuberculosis  exacts  a  heavy  toll  from  infancy 
and  childhood.  Infection  most  frequently  takes  place  at  this  period,  and  a 
campaign  against  tuberculosis  is  only  waged  with  success  if  we  can  prevent 
its  occurrence  during  childhood.  The  action  of  this  Association  in  devoting 
a  special  section  to  the  consideration  of  tuberculosis  in  children  shows  that  its 
importance  is  recognized.  Let  us,  then,  make  every  effort,  both  as  an  associa- 
tion and  as  individuals,  to  prevent  and  arrest  the  spread  of  tuberculosis  in 
early  childhood. 


A  STUDY    OF    THE    SYMPTOMATOLOGY    OF    PUL- 
MONARY TUBERCULOSIS  AMONG  CHILDREN 

By  Henry  I.  Bowditch,  M.D. 

Boston 


Pulmonary  tuberculosis  has  been  recently  more  thoroughly  investigated 
in  all  its  difiFerent  aspects,  and  with  each  observer  the  existence  of  tubercular 
lung  involvement  has  been  found  to  be  steadily  on  the  increase.  From  the 
protocols  of  post-mortem  findings  on  children  from  two  to  thirteen  years  of 
age  Holt,  Squires,  Still,  and  Hamburger  found  tubercular  processes,  lung  and 
glandular  affection,  present  in  from  78  to  99  per  cent,  of  the  cases.  Where 
the  lungs  were  taken  into  consideration  alone,  Comby,  Miiller,  and  Hamburger 
gave  45  per  cent,  as  positive,  while  Holt,  in  his  series  of  infants  of  two  years 
and  under,  found  99  per  cent,  of  the  lungs  diseased.  From  these  mortality 
and  post-mortem  records  we  find  that  a  vast  number  of  cases  of  tuberculosis 
possess  pulmonary  involvement,  which  in  the  majority  of  cases  seemed  primary 
in  character. 

The  morbidity  records,  on  the  ciher  hand,  though  very  scarce,  disclose 
astoundingly  few  cases  of  pulmonary  tuberculosis,  e.xcept  where  we  consider 
the  children  of  tubercular  parents.  On  the  one  hand,  Grancher,  of  Paris, 
Leubuseber,  of  Germany,  and  Squires,  of  England,  found  0.15,  0.13,  and  1.3 
of  I  per  cent,  tubercular,  where  examining  respectively  4000,  1400,  and  1670 
school-children,  while,  on  the  other  hand,  Floyd's  series  of  children  from  tuber- 
cular homes  and  Miller's  and  Woodruff's  group  of  similar  kind  gave  36  and 
51  per  cent,  as  possessing  tuberculosis.  This  apparent  discrepancy  of  results 
between  groups  of  observers  will  be  found  hard  to  explain,  unless  it  depends 
on  the  possible  chance  that  tubercular  members  of  the  family  did  not  attend 
school,  and  so  were  found  only  when  brought  to  the  dispensary  for  examina- 
tion. A  more  exact  idea  of  the  actual  occurrence  of  tuberculosis  can  be  arrived 
at  only  when  a  house-to-house  canvass  has  been  made. 

The  increase  in  knowledge  of  the  prevalence  of  this  disease  among  children, 
as  well  as  its  great  mortality,  makes  a  study  of  early  diagnosis  exceedingly 
interesting  and  its  methods  much  sought  after.     The  means  of  diagnosis, 
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the  signs  and  the  tests,  both  bacterial  and  biological,  I  shall  not  consider, 
but  limit  myself  to  a  short  study  of  the  symptoms  of  the  patient,  as  well  as  a 
short  review  of  the  previous  predisposing  factors. 

This  study  has  been  worked  up  from  those  "positive"  cases  of  pulmonary 
tuberculosis  occurring  in  children  from  two  to  fifteen  years  of  age  treated  at 
the  out-patient  department  of  the  Boston  Consumptives'  Hospital.  Out  of 
some  fifteen  hundred  or  more  cases  examined,  one  hundred  and  thirty-nine 
remain  on  the  lists  as  "positive."  These  cases  are  diagnosed  respectively 
as  "incipient,"  "marked,"  and  "advanced"  phthisis.  The  diagnosis  was 
dependent  on  careful  consideration  of  all  aspects  of  each  case,  the  family, 
past  history,  present  illness,  and  symptoms,  supported  by  repeated  physical 
examination.  These  were  further  assisted  by  tuberculin  tests  and  repeated 
examinations  of  the  sputum,  where  possible  to  be  obtained.  Like  all  dis- 
pensaries, satisfactory  histories  were  difficult  to  get,  while  attendance  and  co- 
operation on  the  part  of  the  patient  were  next  to  impossible  to  procure. 

This  series  comprises  some  one  hundred  and  thirty-nine  cases,  as  stated.. 
Of  this  number,  fifty-three  were  boys  and  eighty-six  were  girls.  The  ages  of 
the  children  varied  from  two  to  fifteen.  Sixty-six  per  cent,  were  over  nine 
years,  while  only  1 2  per  cent,  of  the  remainder  fell  between  the  years  of  two  and 
five.  There  was  no  case  under  two  years.  Among  these  children  a  recent 
exposure  to  some  tubercular  patient,  relative  or  otherwise,  was  found  in  53 
to  65  per  cent,  of  the  cases. 

The  symptomatology  of  pulmonary  tuberculosis  among  children  is  persist- 
ently indefinite,  for  the  most  part,  and  at  times  offers  in  itself  little  aid  in  the 
making  of  a  diagnosis.  With  the  hope  that  some  light  might  be  obtained  the 
above  histories  were  collected  and  looked  over.  Phthisis  of  early  life  has 
certain  fairly  distinct  clinical  varieties,  which  pathologically  can  naturally 
be  more  sharply  defined.  I  shall  discuss  these  cases  from  the  point  of  view  of 
these  clinical  types. 

I.  In  the  first  place,  there  are  those  cases  associated  with  bronchitis  having 
scattered  tubercular  nodules  throughout  the  lungs.  This  group  of  children 
usually  give  a  history  and  the  physical  evidence  of  slight,  more  or  less  persistent, 
bronchitis.  Other  subjective  or  objective  symptoms  are  few,  if  any,  and  are 
most  insidious  in  their  character  of  onset.  So  it  is  that  this  form  of  tuberculosis 
is  not  usually  seriously  considered  by  the  physician  until  after  the  physical 
signs  have  become  more  or  less  localized  or  signs  of  consolidation  have  appeared. 
Fever  may  be  one  of  the  accompanying  symptoms;  if  present,  however,  it 
usually  is  low  and  irregular  in  character.  With  this  there  is  frequently  found 
loss  in  weight,  slow  but  progressive,  while  the  pallor,  night-sweats,  etc.,  of 
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early  phthisis  are  not  apt  to  be  found.  This  t^'pe  of  case  seems  to  appear 
frequently  in  early  life.  Unless  intercurrent  disease  appear,  these  sHght 
symptoms  may  persist  for  some  weeks,  then  cease,  or,  increasing  gradually, 
merge  into  the  second  clinical  variety.  In  none  of  the  above  cases  treated 
at  the  dispensary  was  there  found  this  type  of  tubercular  bronchitis.  This  may 
be  explained,  in  part  at  least,  by  the  rather  older  age  of  child  coming  to  the 
out-patient  department. 

II.  A  second  variety  of  pulmonary  tuberculosis  is  found  when  we  consider 
those  cases  associated  with  tuberculous  bronchopneumonia,  accompanied  by 
various  sized  areas  of  more  or  less  marked  consolidation.  With  few  exceptions 
the  present  series  falls  into  this  class,  numbering  one  hundred  and  thirty- 
five  in  all.  The  onset  of  the  disease  was  found,  as  usual,  to  be  a  gradual  one, 
extending  from  a  few  days  to  the  doubtful  extent  of  five  years.  Of  the  predis- 
posing causes,  there  were  thirteen  clear  histories  discovered  of  direct  connec- 
tion with  measles  and  pertussis,  one  or  both,  complicated  by  bronchopneumonia 
which  usually  preceded  the  present  illness  by  a  few  months.  Of  the  other  cases, 
measles  uncomplicated  had  occvu-red  in  about  77  per  cent,  and  pertussis  in 
55  per  cent.  A  history  of  typhoid  fever  was  given  in  3  per  cent.,  pneumonia 
in  23  per  cent.,  and  pleurisy  in  13  per  cent.  Bronchitis  and  influenza  were 
reported  in  13  and  20  per  cent.  As  to  the  time  of  occurrence  there  was  uni- 
versally an  inaccurate  answer.  It  is  interesting  to  note  that  a  previous  history 
of  local  tuberculosis,  cervical  adenitis,  or  Pott's  disease  was  only  found  in 
7  and  2  per  cent,  of  the  cases.  This  latter  fact  bears  out  the  often  observed 
clinical  truth,  that  in  an  orthopedic  cliiic  relatively  few  instances  of  pulmonary 
tuberculosis  can  be  found.  It  can  further  be  said  that,  if  present,  such  lesions 
are  frequently  inactive  unless  we  have  one  of  those  more  or  less  rare  instances 
where  tubercular  meningitis  suddenly  develops. 

Cough  was  noticed  as  one  of  the  initial  symptoms  in  one  hundred  and 
twenty-eight  of  the  cases,  having  existed  from  one  to  eight  months  previously, 
while  in  a  few  cases  there  was  a  story  of  its  lasting  for  some  years.  Of  the 
other  eleven  remaining,  no  good  record  could  be  obtained.  The  character 
of  this  cough,  instead  of  being  dry,  persistent,  and  tickling,  was  rather  loose, 
and  was  accompanied  in  50  per  cent,  of  the  patients  with  profuse  expectora- 
tion. The  presence  of  hemoptysis  was  a  surprise  to  me,  when  I  found  it 
occurred  in  the  surprising  number  of  12  per  cent.  It  also  surprised  me  to 
find  that  21  per  cent,  of  the  cases  had  positive  sputa.  The  sKght  fever,  said  to 
be  so  frequently  present,  ranging  from  99^°  to  102°  at  times,  was  found  at  the 
initial  examination  only  in  twenty-six  cases,  or  18  per  cent.  The  hemoglobin, 
queer  to  state,  despite  the  fact  that  rather  advanced  symptoms  were  found, 
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was  not  considered  much  below  normal.  The  strength  of  the  child  was 
much  reduced  in  30  per  cent. — a  fact  rather  interesting  when  we  find  that 
typical  night-sweats  had  existed  in  27  per  cent.,  almost  equaling  one  another. 
The  physical  examination  of  the  chest  showed,  apparently,  more  or  less  distinct 
signs  of  consolidation,  so  that  the  above  group  of  symptoms,  advanced  though 
they  seem  to  be,  should  not  be  surprising.  Local  bronchitis  occasionally 
was  found,  but  exceedingly  few  children  showed  the  typical  grouping  of  rales 
about  the  nipple  or  over  the  root  of  the  lung. 

Cases  included  in  this  clinical  variety  have  varying  symptoms  according 
to  the  progress  of  the  disease  in  the  lung.  First,  the  process  may  go  on  to 
partial  resolution;  in  the  second  place,  it  may  develop  to  caseation,  taking 
on  more  or  less  of  a  diffuse  character;  while,  third,  if  the  disease  becomes 
localized  in  an  advanced  condition,  we  find  caseation,  and  later  excavation, 
with  cavity  formation. 

By  far  the  greater  number  of  our  cases  of  this  type  progressed  favorably. 
They  can  thus  be  classed  as  those  partially  resolved,  for  they  showed  improvement 
in  their  cough  and  expectoration,  and  as  well  had  put  on  weight  and  had 
improved  much  in  appetite.  They  showed,  furthermore,  quite  typically  of 
this  case  of  tuberculosis,  that  they  were  subject  to  frequent  attacks  and  remis- 
sions. Where  diffuse  caseation  exists,  fever  is  more  persistent,  and  there  is 
associated  an  increase  of  cough,  with  a  slow,  steady  loss  in  weight.  Clinically, 
it  seems  to  me  most  difficult  to  differentiate  this  form  from  that  of  the  third 
type,  "excavation  and  cavity  formation."  I,  for  one,  feel  that  it  is  almost 
impossible,  especially  so  from  a  mere  consideration  of  the  physical  signs  alone. 
This  depends  on  the  fact  that  the  majority  of  cavities  seen  in  children  occur 
at  the  root  of  the  lungs,  more  or  less  central,  where  it  practically  is  out  of 
the  question,  with  our  present  knowledge,  to  reach  them  by  any  diagnostic 
means  other  than  the  x-ra.y.  However,  one  can  and  should  strongly  suspect 
this  condition  of  the  lungs  (cavities) ,  of  course  associated,  as  it  is,  with  a  general 
tubercular  process,  when  emaciation  is  found  to  be  advancing  rapidly,  and  there 
appear  besides  hectic  fever,  profuse  perspiration,  and  chills,  with  marked 
anemia  and  exhaustion,  associated  with  enlargement  of  the  liver  and  spleen. 

While  there  were  numerous  cases  falling  between  these  two  latter  types, 
it  was  impossible  to  definitely  estimate  them  numerically.  It  can  be  said, 
nevertheless,  that  seven  cases  at  least  were  positively  of  the  advanced  form 
and  showed  clinically  physical  signs  of  excavation  and  the  presence  of  small 
cavities. 

III.  The  third  type  of  clinical  variety  of  pulmonary  affection  under  con- 
sideration is  that  of  acute  miliary  tuberculosis  of  the  lungs.     This  type  forms 
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a  class  most  difficult  to  diagnose,  and  at  the  same  time  very  confusing  to  the 
physician.  Dependent  on  a  focus  somewhere  in  the  body  which  has  infected 
the  general  system  through  the  blood,  this  form  usually  runs  an  extremely 
rapid  course,  from  a  few  days  to  several  months,  and  invariably  terminates 
fatally.  A  positive  diagnosis  is  always  very  hard  to  make,  and  the  symptoms, 
both  general  and  local,  are  always  obscure  or,  at  the  best,  very  indefinite. 
There  is,  almost  without  an  exception,  an  existing  fever  ranging  between 
100°  and  103°.  This  hyperpyrexia  may  be  the  only  symptom,  rarely  touching 
normal,  and  seldom,  if  ever,  appearing  hectic  in  type.  The  child  may  have  a 
slight,  inconstant  cough,  with  but  a  few  scattered  rales  in  the  chest  to  show 
for  it. 

This  form  of  pulmonary  tuberculosis  is  not  infrequently  seen  among 
infants,  and  is  spoken  of  by  various  authors  as  the  "atrophic"  or  "typhoidal" 
t)^e.  An  unexplainable  temperature  is  present  without  any  adequate  cause 
being  found  for  it,  while  a  condition  resembling  infantile  atrophy  or  typhoid 
fever  gradually  develops.  Cerebral  and  puhnonary  symptoms  soon  are  seen. 
Characteristic  signs  and  symptoms  of  meningitis  appear,  cyanosis  comes  on, 
cough  is  more  frequent,  mucus  in  the  lungs  and  upper  air-passages  becomes 
very  profuse,  and  the  respirations  are  more  accelerated.  Toward  the  end 
marked  and  rapid  loss  of  flesh  with  profoimd  prostration  are  seen,  associated 
with  well-marked  enlargement  of  the  liver  and  spleen. 

The  present  group  of  cases  offers  no  example  of  this  variety.  It  would  be 
hard  to  state  the  reason  of  this,  unless  it  be  that  we  saw  few  children  under 
two  years  of  age,  at  which  time,  owing  to  the  lower  vital  resistance,  acute 
general  tuberculosis  is  more  prevalent. 

IV.  Lastly  we  come  to  the  fourth  clinical  variety,  where  tubercular  affec- 
tions of  the  bronchial  glands  exist.  This  group,  like  that  of  acute  miliary 
tuberculosis,  seldom  offers  any  symptom  to  guide  the  physician,  and  the  diagno- 
sis, if  made,  is  continually  doubted.  If  symptoms  are  present,  there  is  usually 
nothing  more  than  a  cough,  more  or  less  paroxysmal  in  character,  resembling 
pertussis,  but  the  attacks  are  not  so  prolonged  nor  so  severe  in  character. 
Teasing  and  oftentimes  irritating,  it  seems  to  develop  more  in  the  evening. 
At  times  there  are  signs  of  pressure  due  to  irritation  of  the  recurrent  laryngeal 
nerve. 

This  class  is  of  more  vital  consequence  to  the  child  than  we  can  at  present 
estimate,  being  frequently  the  probable  starting-point  of  subsequent  lung 
involvement.  The  other  symptoms  and  signs  of  varieties  I,  II,  and  III  which 
help  in  the  forming  of  a  diagnosis  do  not  appear,  unless  the  local  condition  of 
caseation  of  the  glands  has  broken  down  and  the  bronchi,  alveoli,  or  blood- 
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vessels  are  broken  into  and  infection  thus  spread  to  other  parts.  Our  series 
of  children  gave  no  illustration  of  the  foregoing  clinical  variety. 

A  specific  symptomatology  of  pulmonary  tuberculosis,  as  such,  as  already 
stated,  does  not  exist.  Further,  we  cannot  hope  to  gain  it,  vi^ished  for  and 
sought  after  as  it  is,  until  we  know  more  of  this  disease  in  all  its  details. 

The  stage  of  development  of  a  child,  even  in  the  normal  individual,  is  one 
of  continual  change.  If  the  pediatrists  are  just  beginning  to  understand 
the  organism  under  normal  conditions,  as  it  advances  through  its  different 
periods,  why  should  we  be  surprised  that  we  really  know  so  little  of  a  con- 
plicated  disease  like  pulmonary  tuberculosis  during  the  same  periods?  For 
the  same  reason,  why  should  we  not  find  it  hard  to  read  and  a  diagnosis  difficult 
to  make? 


DISCUSSION  ON  DR.  BOWDITCH'S  PAPER 
Dr.  Joseph  Walsh,  Philadelphia :  I  found  all  three  papers  particularly 
interesting    and    instructive.     Personally  I  wish  to  discuss  only  one  point 
— a  point  upon  which  I  wrote  five  years  ago.* 

I  agree  with  Comby  that  not  only  is  there  no  heredity  of  contagion,  but  also 
no  heredity  of  predisposition.  As  a  matter  of  fact,  I  believe  that  there  is  some 
immunity  inherited.  Originally  it  was  thought  that  tuberculosis  was  inherited 
on  account  of  the  number  of  children  of  tuberculous  parents  who  die  of  tuber- 
culosis. When  the  idea  of  the  heredity  of  the  disease  was  replaced  by  the 
knowledge  of  the  contagion,  it  was  decided  that  there  was  at  least  a  heredity 
of  predisposition.  I  believe  that  this  now  must  give  way  to  the  idea  of  the 
heredity  of  immunity.  It  is  not  a  question  of  how  many  children  of  tubercu- 
lous parents  die  of  tuberculosis, — because  that  is  perfectly  natural,  since  they 
are  in  contact  with  it  constantly, — but  how  many  children  live. 

Granting  the  communicability  of  the  disease,  if  the  children  of  tuberculous 
parents  are  particularly  susceptible  to  it,  all  of  them  should  catch  it.  Think 
of  the  mother  with  tubercle  bacilli  on  her  lips  fondling  and  kissing  the  child 
from  the  day  it  is  born  until  it  is  three  or  four  years  old.  Moreover,  when  the 
child  is  sick  and  its  little  respiratory  tract  is  irritated  with  whooping-cough  or 
measles,  she  kisses  it  and  fondles  it  all  the  more.  Unless  such  a  child  had  an 
immunity,  in  fact,  a  marked  immunity,  to  tuberculosis,  what  chances  would 
it  have  for  fife  ?  And  yet  the  majority  of  children  of  tuberculous  parents  live; 
and  even  when  they  do  not  live  to  old  age,  they  live,  as  a  rule,  until  they  are 
from  fifteen  to  twenty-five  years  of  age.  In  other  words,  though  they  are 
♦Article  "Tuberculosis,"  Encyclopedia  Americana. 
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brought  up  in  an  atmosphere  impregnated  with  the  germs,  they  resist  them  for 
fifteen  years  or  longer. 

It  is  perfectly  natural  that  more  children  of  tuberculous  parents  should 
die  of  tuberculosis  than  children  of  non-tuberculous  parents.  Let  us  take  an 
analogous  case:  suppose  A  very  susceptible  to  smallpox,  but  he  never  comes 
in  contact  with  it;  suppose  B  very  insusceptible  (this  insusceptibility  not  being 
absolute),  but  he  comes  in  contact  with  it  frequently.  A  stands  no  chance 
of  contracting  smallpox  despite  his  susceptibility,  and  B  stands  good  chance 
of  contracting  it  despite  his  insusceptibility.  Analogously,  children  of  non- 
tuberculous  parents  do  not  contract  tuberculosis,  not  because  they  are  insus- 
ceptible, but  because  they  do  not  come  in  contact  with  it;  while  children  of 
tuberculous  parents  contract  the  disease,  not  because  they  are  susceptible, 
but  because,  no  matter  how  great  their  insusceptibility  (provided  it  is  not  ab- 
solute), they  are  in  such  close  contact  with  the  disease  that  they  are  almost 
sure  to  have  implantations  occur  at  times  when  they  are  run  down  by  other 
diseases  and  their  insusceptibility  is  lessened. 

Moreover,  we  know  that  the  occurrence  of  any  other  infectious  disease  in 
the  parents  means  a  certain  amount  of  immunity  in  regard  to  this  disease  in 
the  children.  This  is  true  of  smallpox,  typhoid  fever,  syphilis,  and  the  other 
infectious  diseases.  Since  this  is  true  of  infectious  diseases  in  general,  why 
should  we  make  a  special  exception  of  tuberculosis  ? 

I  personally  believe,  therefore,  in  the  heredity  neither  of  contagion  nor  of 
predisposition,  but  do  believe  in  the  heredity  of  a  certain  amount  of  immunity. 

Dr.  JohnW.  Brannan,  New  York :  To  consider  properly  all  the  questions 
before  us  for  discussion  would  require  more  time  than  is  at  our  disposal.  I 
should  like  to  say  a  few  words  in  regard  to  the  Moro  test.  A  few  weeks  ago, 
at  a  meeting  of  the  Medical  and  Surgical  Society  in  New  York,  I  heard  two 
gentlemen  make  reports  of  their  experience  with  this  test,  one  in  surgical  cases, 
the  other  in  medical  cases,  with  very  satisfactory  results.  As  I  proposed  visit- 
ing Sea  Breeze  the  next  day,  I  decided  to  try  it  in  those  cases,  or  the  same  class 
of  cases,  in  which  I  had  already  used  the  Calmette  and  von  Pirquet  tests.  I 
had  none  of  the  ointment,  but  had  some  crude  tuberculin,  and  applied  it  with  a 
medicine-dropper,  one  drop  on  the  skin  of  the  abdomen,  sterilized  in  the  usual 
way  with  alcohol,  rubbing  it  in  with  my  forefinger,  also  sterilized.  One  reason 
why  I  used  the  tuberculin  without  lanolin  was  that  at  this  same  meeting  a 
well-known  dermatologist  had  stated  that,  contrary  to  the  usual  belief, 
lanolin  has  very  little  penetrating  power,  and  that  he  did  not  see  how  any 
reaction  could  be  obtained  if  one  depended  on  lanolin  as  an  agent.  I  felt, 
therefore,  that  I  might  accomplish  the  same  result  by  leaving  it  out.     I  tried 
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the  test  in  forty-two  cases,  and  in  every  one  there  appeared  a  beautiful  crop 
of  papules — in  thirty-five  of  the  cases  within  twenty-four  hours.  On  reporting 
these  cases  at  a  later  meeting  of  the  same  Society,  the  other  experimenters 
stated  that  in  their  cases  the  eruption  did  not  appear  until  the  second  or  third 
day.  The  method,  therefore,  seems  to  commend  itself  for  its  simplicity  and 
for  its  quick  results.  Since  using  it  I  should  not  feel  justified  in  employing 
the  Calmette  test,  although  in  the  cases  in  which  I  have  used  the  latter — 
perhaps  one  hundred  and  fifty  in  number — there  were  no  bad  results.  At  the 
same  time  one  sets  up  a  conjunctivitis  which  makes  the  patient  uncomfortable. 
Should  this  test  prove  to  be  as  accurate  as  the  Calmette  and  von  Pirquet, 
I  should  prefer  it  in  all  cases,  particularly  in  children. 

Dr.  Henry  Famum  Stoll,  Hartford :  We  have  recently  made  some 
studies  upon  some  of  the  physical  signs  that  have  been  described  as  pathog- 
nomonic in  tuberculosis  in  children  with  special  reference  to  the  involvement 
of  the  bronchial  glands.  Most  of  the  cases  came  into  the  hospital  because 
of  adenoids  or  hypertrophied  tonsils.  Some  were  brought  to  the  dispensary. 
The  presence  of  dilated  veins  and  dullness  was  noted,  and  also  the  presence 
of  Eustace  Smith's  sign  and  d'Espine's  sign;  also  rales  and  their  location. 
So  far,  only  forty-six  cases  have  been  examined  carefully,  and  it  was  interesting 
to  note  that  of  these  forty-six  cases  the  Eustace  Smith  sign  was  present  in  thirty- 
one.  Forty-three  per  cent,  responded  to  the  tuberculin  test.  Thirty-four 
were  robust  and  twelve  were  frail  patients,  and  of  the  latter,  66  per  cent,  gave 
positive  skin  tests,  while  but  15  per  cent,  of  the  robust  gave  positive  reactions. 
The  presence  of  dilated  veins,  dullness,  and  the  Eustace  Smith  sign,  occurring 
together,  was  rather  indicative  of  pressure  by  enlarged  glands  in  children, 
but  this  does  not  apply  in  adults.  This  was  particularly  suggestive  if  there 
was  associated  enlarged  cervical  glands,  although  it  does  not  necessarily  mean 
that  the  glands  are  tuberculous.  While  all  of  the  children  who  gave  a  positive 
Pirquet  test  had  Eustace  Smith's  sign,  there  were  many  also  who  had  the  sign 
with  a  negative  skin  test.  In  the  orphan  asylum  there  were  one  hundred  and 
ten  cases  examined,  and  33  per  cent,  gave  positive  reactions.  The  average  age 
of  all  the  children  on  admission  to  the  asylum  was  five  years  and  two  months, 
and  of  those  who  reacted  it  was  six  years — which  shows  that  the  longer  the  child 
remains  in  the  tuberculous  environment,  the  greater  are  his  chances  of  de- 
veloping the  disease.  The  results  of  our  experiments  showed  that  there 
was  some  value  in  using  this  test  among  children  who  were  in  a  tuberculous 
environment. 

Dr.  Samuel  S.  Adams,  Washington :   I  was  unfortunate  in  not  being 
able  to  hear  the  fh-st  two  papers  read,  but  I  was  especially  interested  in  the 
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one  read  by  Dr.  Bowditch.  I  think  we  should  be  very  cautious  about  accepting 
statistics  of  institutions,  particularly  those  institutions  devoted  to  the  care  of 
the  tuberculous  diseases.  We  are  all  looking  for  tuberculous  diseases  at  the 
present  time,  particularly  in  those  individuals  who  visit  institutions  for  the 
treatment  of  tuberculosis.  WTiile  I  confess  that  Holt's  and  other  writers' 
statistics  based  upon  pathological  findings  are  rather  convincing,  at  the  same 
time  we  should  consider  more  the  race,  the  environment,  and  many  other 
things;  which  should  always  be  taken  into  consideration  in  basing  an  opinion 
upon  pure  statistics.  My  own  statistics  regarding  our  local  community  are 
different.  In  the  Children's  Hospital  during  the  past  thirty  years,  with  an 
age  limit  of  twelve  years,  we  have  had  much  tuberculosis,  but  not  such  a  large 
percentage  as  we  are  led  to  believe  occurs  among  children.  In  the  Washington 
Hospital  for  Foundlings,  where  only  white  children  are  admitted,  and  where 
the  children  were  believed  to  be  the  best  ones  to  develop  tuberculous  lesions, 
as  well  as  other  diseases,  we  are  surprised  at  the  infrequency  with  which  we 
find  tuberculous  lesions.  On  the  other  hand,  in  the  Children's  Hospital  it  is 
an  exception  at  post-mortems  not  to  find  evidences  of  tuberculosis  in  the  negro; 
it  is  the  exception  to  find  such  lesions  in  white  children.  This  means  something 
to  us:  it  means  our  population  is  different  from  that  in  New  York,  in  Boston, 
in  Chicago,  and  in  other  cities.  It  means  also  that  we  have  here  in  Washington 
climatic  conditions  which  are  different.  We  have  opportunities  for  open-air 
treatment  which  the  poor  individuals  do  not  have  in  other  cities.  Tuber- 
culosis as  we  find  it  here  at  post-mortem  differs  materially  from  what  is  found 
by  Dr.  Holt  and  other  observers. 

I  should  like  to  ask  Dr.  Bowditch  this  question:  Were  the  diagnoses  made 
by  men  outside  of  the  institution  and  the  patients  then  sent  to  the  institution, 
or  did  these  people  simply  "blow  in"  because  of  a  cough?  I  should  like  to 
ask  Dr.  Bowditch  whether  he  made  a  positive  diagnosis  first,  or  were  the 
patients  sent  to  the  hospital  with  a  diagnosis  ?  If  a  positive  diagnosis  was  made 
at  the  hospital,  it  means  that  in  all  probability  a  great  many  patients  were 
running  loose  in  the  community,  and  were  menaces  in  that  community. 

Dr.  Theodore  B.  Sachs,  Chicago  :  In  connection  with  the  reference  of 
Dr.  Walsh  to  the  question  of  the  offspring  of  a  tuberculous  parent  possessing 
or  not  possessing  greater  immunity  (acquired  by  infection  ?),  the  reactions  of 
these  children  to  the  tuberculin  test  are  of  interest.  Schlossmann  employed 
the  hypodermic  test  in  two  hundred  infants  of  tuberculous  mothers,  with 
negative  results  in  all;  Berend  in  four,  etc.  I  used  the  Pirquet  test  (25  per 
cent,  old  tuberculin)  in  five  infants  whose  mothers  were  in  the  advanced  stages 
of  the  disease  (the  infants  being  five  days,  seven  days,  twelve  days,  two  weeks, 
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and  three  weeks  old  respectively),  with  negative  result;  the  same  negative  result 
following  the  administration  of  -j\  to  -g-  milligram  of  old  tuberculin. 

The  negative  reaction  does  not,  of  course,  necessarily  point  to  the  non- 
existence of  a  tuberculous  focus,  as  it  may  depend  upon  a  defective  formation 
in  the  infant  of  specific  antibodies  or  other  substances  determining  the  reaction 
in  tuberculous  individuals. 

I  would  like  to  ask  Dr.  Shaw  if  he  encountered  tuberculides  in  any  other 
type  but  miliary  tuberculosis. 

Dr.  Henry  L.  K.  Shaw,  Albany :  I  read  my  paper  hurriedly;  I  referred 
to  cases  of  acute  miliary  tuberculosis.  There  were  three  infants,  all  subjects 
of  acute  miliary  tuberculosis,  and  one  is  now  living.  I  am  convinced  that  they 
were  cases  of  acute  miliary  tuberculosis. 

Dr.  Henry  I.  Bowditch,  Boston  :  I  should  say  in  answer  to  Dr.  Adams' 
question  that  the  children  were  gone  over  and  a  diagnosis  was  made  at  the 
hospital  or  at  the  dispensary,  not  gone  over  by  one  man,  but  two  or  three  men. 
The  majority  of  them  were  not  sent  there.  They  were  discovered  by  going 
over  the  lists  of  the  Associated  Charities  and  finding  the  families  that  had 
tuberculosis  for  the  ten  previous  years.  These  were  a  large  number  to  have 
wandering  around  the  streets,  and  should  have  had  a  place  to  go,  but  beds 
are  hard  to  find.  These  cases  are  of  as  vital  importance  to  the  community  as 
adults,  and  should  be  given  hospital  care  and  treatment  just  as  much  as  the 
older  ones. 

With  regard  to  Dr.  Shaw's  remarks  in  regard  to  the  tuberculides,  Dr. 
Tileston,  before  the  Massachusetts  Medical  Society,  reported  one  year's 
experience  in  which  he  found  tuberculides  as  described  in  every  case;  he  had 
eleven  such  cases  in  which  he  found  the  tubercle  bacillus  in  the  lesions.  Only 
last  week  he  made  two  positive  diagnoses  from  the  lesions  alone,  which  were 
proved  to  be  absolutely  correct  by  post-mortem  findings. 

Dr.  Joseph  Walsh :  In  answer  to  the  question  brought  up,  I  would  say 
that  there  is  more  than  one  way  of  producing  immunity.  The  two  ways 
generally  recognized  are  the  abstraction  from  the  soil  of  something  necessary 
for  the  growth  of  the  microorganism,  and  the  addition  of  something  which 
prevents  growth. 


TREATMENT  OF  SURGICAL  TUBERCULOSIS 
By  John  W,  Brannan,  M.D. 

New  York 


Our  Chairman  has  been  good  enough  to  ask  me  to  tell  about  Sea  Breeze, 
the  hospital  for  surgical  tuberculosis  in  children  on  the  beach  at  Coney  Island. 
As  I  presented  a  paper  on  the  same  subject  at  a  meeting  of  this  Association 
only  three  years  ago,  I  am  afraid  it  will  seem  to  you  at  best  a  twice-told  tale. 
I  shall,  therefore,  make  my  story  short,  and  emphasize  particularly  those 
features  in  which  the  institution  differs  from  other  hospitals  in  this  country. 

The  hospital  was  opened  in  June,  1904,  and  has  been  in  continuous  oper- 
ation during  the  five  years  since  that  date.  It  was  established  by  the  Associa- 
tion for  Improving  the  Condition  of  the  Poor  of  New  York  City  at  the  sugges- 
tion of  the  Vice-President,  Mr.  John  Seely  Ward,  Jr.  Since  i860  the  French 
have  been  treating  tuberculous  diseases  of  bones,  joints,  and  glands  at  the 
seashore;  of  this  we  knew  but  little  until  Mr.  Ward  made  a  visit  there  in  1904. 
During  the  first  summer  the  children  were  cared  for  in  tents,  but  in  the  autumn 
one  of  the  permanent  wooden  buildings  of  the  summer  home  was  altered 
and  equipped  for  hospital  purposes,  and  has  been  occupied  by  the  children 
ever  since. 

There  are  forty-three  beds,  and  one  himdred  and  fifty-three  children  in  all 
have  been  under  treatment.  It  has  been  the  policy  of  the  management  to 
keep  the  patients  until  cured,  or  until  it  is  evident  that  their  condition  is  hope- 
less, when  they  are  discharged  to  make  room  for  others.  This  practice  dififers 
from  that  in  similar  hospitals  in  this  country  and  abroad,  where  the  children 
are  retained  only  for  limited  periods,  and  are  then  discharged  in  order  to  give 
others  the  benefit  of  at  least  a  few  months'  stay  under  favorable  conditions. 
At  Berck  I  was  told  by  Dr.  Menard  that  at  the  Hopital  Maritime,  containing 
at  that  time  seven  hundred  and  fifty  beds,  about  one  thousand  patients  are 
admitted  during  the  year.  This  would  give  each  child  an  average  stay  of 
nine  months. 

The  children  at  Sea  Breeze  pass  the  entire  twenty-four  hours  in  the  open  air 
and  throughout  the  entire  year.  In  the  morning  the  bed  cases  are  carried  out 
and  placed  in  cribs  on  open  porches,  which  look  on  the  ocean  to  the  south. 
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There  they  remain  until  sundown.  The  children  that  are  up  and  about  amuse 
themselves  on  the  beach  or  on  the  porches,  coming  in  only  for  their  meals, 
or  for  the  one  or  two  hours'  instruction  which  those  of  school  or  kmdergarten 
age  receive,  and  which  is  given  in  a  large  room  with  windows  always  open. 
At  night  the  windows  of  the  wards  are  wide  open,  even  throughout  the  wmter. 
In  the  summer  the  sashes  of  the  windows  are  entirely  removed.  There  has 
not  been  a  single  day  during  these  five  years  that  the  children  have  not  been 
out  the  bed  cases  as  well  as  those  that  are  up.  We  have  learned  that  m  surgical 
tuberculosis,  as  in  pulmonary  tuberculosis,  the  improvement  is  greater  during 
the  winter  than  during  the  summer. 

The  diet  is  very  abundant  and  nutritious,  consisting  of  bread  and  butter, 
milk,  soups,  beef,  lamb  and  mutton,  eggs,  vegetables,  and  fruit.     No  alcohol 
of  any  kind  is  given.     Some  years  ago  I  made  a  rough  calculation  of  the  heat 
values  of  the  food  consumed  in  the  twenty-four  hours  by  each  child,  and  it 
came  to  about  2500  calories.     As  the  children  average  in  weight  about  20 
kilos  this  would  give  to  each  child  about  125  calories  per  kilo.     The  ability 
of  the  children  to  eat  and  digest  and  assimilate  so  much  food  is  probably 
largely  due  to  their  life  in  the  open  air,  and  to  the  appetizing  manner  in  which 
the  food  is  prepared  and  served.     Since  hearing  the  papers  of  Dr.  King  and 
■  Dr.  Fisher  on  "Diet  in  Tuberculosis,"  read  before  this  Association  three  years 
ago   I  have  had  in  mind  a  more  scientific  arrangement  of  the  dietary  at  Sea 
Breeze  having  especially  in  view  a  reduction  of  the  proteids,  but  I  have  not 
yet  found  time  and  opportunitv  to  do  so.     I  hope  to  accomplish  it  this  year, 
bein<^  impressed  by  the  present  trend  of  opinion  against  superalimentation  in 
tuberculosis.     During  the  past  year  the  superintendent  has  been  giving  the 
children  less  food  at  their  evening  meal,  and  is  of  the  opinion  that  they  sleep 

better  for  it. 

The  surgical  treatment  of  the  children  is  directed  by  Dr.  Leonard  \\  .  i.ly 
and  his  assistant.  Dr.  Brainerd  H.  Whitbeck.  Dr.  Ely  states  that  the  joint 
cases  are  treated  by  plaster-of-Paris,  to  the  almost  total  exclusion  of  braces. 
He  relies  upon  fixation  rather  than  upon  traction,  and  tries  to  keep  the  part 
functioning  In  diseases  of  the  lower  extremity  the  limb  is  used  to  walk  on, 
if  walkincr  does  not  cause  pain.  In  Pott's  disease  the  modified  Bradford 
frame  is  used  for  very  young  patients,  for  those  with  large  abscesses,  and  some- 
times for  those  with  psoas  contraction  or  with  paralysis,  but  in  the  last-named 
complication  the  main  reliance  is  upon  the  Calot  jacket.  The  Calot  jackets 
have  been  in  use  for  only  a  little  over  a  year,  but  Dr.  Ely  thinks  he  has  seen  the 
deformity  recede  somewhat  in  one  or  two  patients  to  whom  they  have  been 
.appUed. 
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Spinal  abscesses  are  attacked  while  they  are  still  above  Poupart's  ligament, 
if  they  are  of  large  size.  They  are  aspirated  and  then  injected  with  the  Calot 
mixture  of  ether,  olive  oil,  iodoform,  and  creosote.  They  are  not  permitted 
to  rupture  spontaneously,  if  it  can  be  avoided.  Dr.  Ely  regards  a  ruptured 
infected  spinal  abscess  as  a  child's  death-warrant. 

Injections  of  subnitrate  of  bismuth  and  vaselin,  with  and  without  paraffin 
and  white  wax,  are  being  tried  in  sinuses.  In  two  instances  the  surgeons 
think  they  have  observed  good  results.  There  have  been  no  cases  of  poisoning 
from  the  bismuth,  such  as  have  been  reported  in  the  journals.  The  surgeons 
are  rather  inclined  to  skepticism  as  to  the  value  of  the  Bier  treatment,  though 
they  are  experimenting  with  it. 

Dr.  Ely  has  given  me  the  following  notes  of  a  case  illustrating  the  good 
results  of  aspiration  and  injection  of  cold  abscesses  with  the  Calot  mixture: 
A.  C,  seven  years  old.  Admitted  March  15,  1907.  The  patient  had  been 
under  Dr.  Ely's  care  for  a  year  at  the  Roosevelt  dispensary  and,  during  that 
time,  had  worn  plaster  jackets.  On  admission  to  Sea  Breeze  she  was  in  a  very 
poor  condition,  nervous,  fretful,  and  emaciated.  Her  gait  was  unsteady  and 
her  knee-jerks  absent.  The  cervical  glands  were  enlarged.  A  marked  sharp 
kyphosis  was  present  in  the  lumbar  region,  and  a  large  abscess  could  be  pal- 
pated deep  in  the  right  iliac  region  and  above  it.  On  admission  the  jacket  was 
removed,  and  she  was  placed  upon  a  frame,  bent  backward  at  a  place  corre- 
sponding to  the  seat  of  the  lesion. 

December,  1907:  A  large  abscess  was  palpated  in  the  left  iliac  region, 
the  right  iliac  abscess  still  persisting  Her  general  condition  was  excellent. 
The  psoas  contraction  had  disappeared. 

September,  1908:  The  child  was  still  on  the  frame.  There  was  a  large 
abscess  deeply  situated  in  each  iUac  region.  The  abscess  on  the  right  side 
was  aspirated  under  cocain,  just  below  and  internal  to  the  anterior  superior 
spine  of  the  ilium.  About  100  c.c.  of  thick  pus  was  withdrawn  and  8  c.c.  of 
Calot's  mixtiire  was  injected.  From  the  left  abscess  about  50  c.c.  were  with- 
drawn and  8  c.c.  of  the  mixture  injected. 

The  aspirations  and  injections  were  continued  until  the  latter  part  of 
November.  On  November  29th  all  signs  of  abscesses  had  disappeared,  except 
a  slight  thickening,  and  a  Calot  jacket  with  the  military  collar  was  applied. 

March  21,  1909:  The  child  is  in  excellent  condition  and  runs  and  plays 
with  other  children. 

[Dr.  Brannan  gave  a  very  interesting  and  instructive  lantern  slide  demon- 
stration of  Sea  Breeze,  its  surroundings,  playgrounds,  amusements,  as  well  as 
the  patients.] 
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CONSTITUTION 


Article  I. — Name 
The  name  of  this  Society  shall  be  The  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis. 

Article  II.— Objects 
The  objects  of  the  Association  shaU  be:  (a)  The  study  of  tuberculosis  in  all 
its  forms  and  relations;    (b)  the  dissemination  of  knowledge  concerning  the 
causes,  treatment,  and  prevention  of  tuberculosis;    (c)  the  encouragement  of 
the  prevention  and  scientific  treatment  of  tuberculosis. 

Article  III.— Meetings 
The  meetings  shaU  be  held  at  such  times  and  in  such  places  as  may  be 
directed  under  the  By-Laws. 

BY-LAWS 


Article  I. — Membership 
This  Association  shall  consist  of  three  classes  of  members:   (a)  Members; 
(b)  Life  Members;  (c)  Honorary  Members. 

(a)  Those  persons  who  participated  in  the  organization  of  the  Association 
at  the  meeting  in  Philadelphia  on  March  28th,  1904,  and  such  persons  as  shaU 
from  time  to  time  be  elected  by  the  Board  of  Directors  shall  be  Members  so 
long  as  they  comply  with  the  provisions  of  the  By-Laws.  The  dues  of  Mem- 
bers shall  be  Five  Dollars  ($5)  a  year. 
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(b)  Members  may  become  Life  Members  upon  the  payment  of  Two  Hun- 
dred Dollars  ($200). 

(c)  Persons  distinguished  for  original  researches  relating  to  tuberculosis,  or 
eminent  as  sanitarians,  or  as  philanthropists  who  have  given  material  aid  in 
the  Study  and  Prevention  of  Tuberculosis  may  be  elected  Honorary  Members. 

Article  H. — Board  of  Directors 

Section  i.  The  Association  shall,  at  its  first  meeting,  elect  a  board  of 
thirty  directors,  divided  into  five  groups  of  six  each,  to  serve  one,  two,  three, 
four,  and  five  years,  the  duration  of  office  to  be  determined  by  lot;  thereafter, 
retiring  directors,  who  have  served  a  full  term  of  five  years,  shall  not  be  eligible 
for  reelection  the  year  of  retirement;  provided,  however,  that  this  restriction 
shall  not  apply  to  the  secretary  or  treasurer. 

The  Board  of  Directors  may  hereafter,  at  the  annual  meeting  or  at  a  special 
meeting  of  the  Association,  be  increased  to  at  least  sixty,  the  additional  mem- 
bers to  be  divided  into  groups  in  accordance  with  the  provisions  of  the  pre- 
ceding paragraph  of  this  section  and  subject  to  the  same  restrictions.  It  is 
furthermore  provided  that  at  least  one-third  of  the  total  membership  of  the 
Board  shall  consist  of  laymen.  At  annual  meetings  succeeding  the  increase 
of  the  Board  of  Directors  to  a  membership  of  sixty,  twelve  directors  shall  be 
elected  for  terms  of  five  years,  or,  in  case  of  vacancies  in  any  of  the  groups,  for 
such  unexpired  terms. 

Section  2.  The  Board  of  Directors  shall  make  its  own  rules ;  the  govern- 
ment of  the  Association,  the  planning  of  work,  the  arrangement  for  meetings 
and  congresses,  and  all  other  matters  appertaining  to  legislation  and  direction 
shall  be  in  its  hands ;  committees  shall  have  the  power  to  execute  only  what  is 
directed  by  the  Board. 

Article  III. — Election  of  Officers 

The  Board  of  Directors  shall  annually  elect  from  its  own  number  a  Presi- 
dent, two  Vice-Presidents,  a  Secretary,  and  a  Treasurer,  who  shall  be  the 
officers  of  the  Association  as  well  as  of  the  Board. 

Article  IV. — Committees 

Section  i.  The  Board  of  Directors  shall  appoint  an  Executive  Committee 
of  seven  directors,  of  which  the  President  and  the  Secretary  shall  be  members 
ex  officio,  to  which  shall  be  entrusted  all  the  executive  work  of  the  Association. 
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Section  2.  The  Board  of  Directors  is  empowered  to  appoint  represen- 
tatives on  the  International  Committee  on  Tuberculosis;  it  shall  also  from 
time  to  time  appoint  such  committees  as  may  be  necessary  for  scientific  and 
educational  work,  and  for  the  holding  of  meetings  and  congresses. 

Article  V.— Quorum 
Seven  Directors  shall  constitute  a  quorum  of  the  Board  of  Directors. 

Article  VI.— Meetings 
There  shall  be  at  least  one  stated  annual  meeting  of  the  Association  at  a 
time  and  place  to  be  fixed  by  the  Board  of  Directors.  Other  meetings  of  the 
Association  may  be  called  by  the  Board  at  such  times  as  it  shall  deem  proper. 
The  Executive  Committee  shall  hold  stated  and  other  meetings  as  may  be 
directed  by  the  rules  of  the  Board  of  Directors. 

Article  VII.— Moneys 
The  moneys  received  from  membership  dues  and  from  all  other  sources 
shall  be  used  for  defraying  the  expenses  of  the  Association,  and  for  furthering 
its  objects  under  the  direction  of  the  Board  of  Directors. 

Article  VIII.— Amendment  of  Constitution 
Propositions  to  amend  the  Constitution  may  be  presented  in  writing  at  any 
meeting  of  the  Board  of  Directors  or  of  the  Association;  they  shall  be  then 
referred  to  the  Board  of  Directors  for  consideration  and  report.  The  Board  of 
Directors  shall  report  all  propositions  for  amendment,  whether  submitted  to  it 
originally  or  by  reference,  at  the  meeting  of  the  Association  next  following, 
when  action  may  be  taken;  provided,  however,  that  no  proposition  for  amend- 
ment shall  be  voted  upon  within  thirty  days  after  its  presentation,  or  without 
at  least  twenty  days'  notice  of  the  meeting  at  which  it  is  to  come  up  for  con- 
sideration, which  notice  shall  set  forth  the  proposed  amendment  in  full. 
An  affirmative  vote  of  two-thirds  the  members  present  shall  be  required  for 
adoption. 

Article  IX. — Amendment  oe  By-Laws 

By-Laws  may  be  amended  in  the  same  manner  as  the  Constitution  or  by  a 
two-thirds  vote  of  the  members  present  at  a  meeting  of  the  Board  of  Directors, 
provided  that  in  the  latter  case  the  proposition  to  amend  has  been  presented  in 
writing  at  a  previous  meeting  of  the  Association,  or  of  the  Board  of  Directors, 
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and  that  subsequently  to  such  presentation  twenty  days'  notice  in  writing  has 
been  given  of  the  proposed  amendment  in  the  call  for  the  meeting. 

Article  X. — Advisory  Council 

The  Advisory  Council  of  the  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis  shall  consist  of: 

First.     Directors  of  the  Association. 

Second.  Officers  or  representatives  appointed  by  various  recognized 
State  associations  for  the  prevention  of  tuberculosis,  such  representatives 
being  required  to  qualify  as  members  of  the  National  Association,  the  number 
in  any  case  not  to  exceed  five. 

Third.  Officers  or  representatives  of  various  recognized  local  or  municipal 
associations  for  the  prevention  of  tuberculosis,  such  representatives  being 
required  to  qualify  as  members  of  the  National  Association,  the  number  in  any 
case  not  to  exceed  three. 

Fourth.  A  member  of  the  medical  staff  of  every  public  hospital  or  sana- 
torium for  the  exclusive  care  of  tuberculous  patients,  such  member  to  be  desig- 
nated by  the  board  of  trustees  or  other  authorities  of  the  hospital  or  sanatorium, 
such  representative  being  required  to  qualify  as  a  member  of  the  National 
Association. 

Fijth.  A  representative  from  the  board  of  trustees  or  other  executive 
authorities  of  approved  hospitals  or  sanatoria  for  the  exclusive  care  of  tuber- 
culous patients,  such  representative  being  required  to  qualify  as  a  member  of 
the  National  Association. 

Sixth.  Representatives  of  recognized,  incorporated  charitable  societies  or 
associations,  such  representatives  being  required  to  qualify  as  members  of  the 
National  Association,  the  number  in  any  case  not  to  exceed  three. 

Seventh.  The  president  or  medical  officer  of  the  Health  Department  of 
any  State  or  any  city  with  a  population  of  more  than  twenty  thousand  may 
become  ex  officio  a  member  of  the  Advisory  Council  during  his  term  of  office. 

The  Advisory  Council  shall  meet  at  the  time  of  the  annual  meeting  of  the 
Association,  and  at  such  other  times  as  it  may  be  called  together  by  the  Direct- 
ors or  the  President  of  the  National  Association.  During  the  meetings  of  the 
National  Association  the  Advisory  Council  shall  have  regular  stated  meetings 
at  which  members  of  the  Council  may  bring  up  for  discussion,  or  may  present 
papers,  which  have  been  approved,  bearing  on  the  administrative  control  of 
tuberculosis,  the  management  of  hospitals  and  sanatoria,  may  make  recom- 
mendations to  the  Board  of  Directors  with  regard  to  the  conduct  of  the  Na- 
tional Association,  and  other  related  subjects. 
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